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uu^aJI folaJI 5jj»IB 

(2yi 1 a-lj jlj , ^ . tl jj| jui (jl^ ^J Li£ lIiLjIjjj CjLjISLs. -5j^=-o (_yJI 7-^L^VI 

LaL>oI Jl>.jIj i3ijjJ,l ,j^ I jjJl>- *Lb j^is J^ jiLj^pjJ 3 j i nit L /aitlLa 

SjJs 3_iQaj (jLS dlti (_pj S^SLLla 4_l2j_)_i3 LLlo SjJij i_i>.jlj 1 1 JijJl>- Lj^SLs 
a "j L * 3 ** J t r!>*^ Lt^ I "j q<* SLpJI CjIjLu «Ll»-jj (J^. '"•! t~ «Ljl^vLLo *-3.i 
(JS LaJ tcjj^sIj i^^ja-j i nil (jJjJI (4-<JL*j tiuJi^JI (<sJj(JI (_£Ji^o jJiia .«GjJl^JI 
l^v (jli-J l(jl->-lj-a <_a^lii.l ^Ir (jjjjIjUl (^ /o-lLOJI jufcLLo ^^3 LoLifc L&j 

I Q"^"( ( til J «U_lf^JJ /CjLjtij ^ fl I uldJI JJ ,^"tl ^yQ JUl£. 4_)1 (^>£. N '^*' a 4-t-tU HI (jjJS 

*_<tI^>«JU j_<fcljji 4^>JL*J, S^SZLlo ^ufcLLoj SJjJl>- CjL-uIj.3 (.LlliiJ IjLA Jj^S 
Cjj Jl^v j_& joJjlil "JJ ' -""' (_5-3 JlLiS^jJ 4_lLc J J-<iiJ La ^p^l iJ-»-!j • *LS^i £ i"i aj 
LcJILa 4«Ll>-Lj ^j-* ^ ' "^ > fdt-Ii (jlji-L« i _ T 3 4jjJL>- Cj1^_uJljj t3ji_jSI 4_uu£. Sj^j 

3_j£.Lil».VI 3l_pJI (JjSLiuj S^Lclj (JjSLiuj ^^a *JLi j3\ ojut 3 jgUtl Sjjii! (jl£ 
lyCbajjA^l] tyuLtb (jj^£Ljj La ^Ljls (j^LiJI (jl Jj^Jlj .^js>-\ «Ll>.Li jj-o L$3l J 

(_^-&J JlJ_<-3jJLj I J I (_p=j-C (_yJ-II Sja .^tl ( j_a Jj^l <_JL>JI LJjLlJ La liLs 
I a^Iac lj_uju LLuiJl ^ i "■-" /qJLlJI (jlji-LO ^^3 CjjJl>- ( _ 7 jJI 3jjJlj>JI i"«ljjU".tl 
iCjLj-iiaLj^Jlj i7c_j^_iiuILl!j niLLdJI jo_Lc (j_a ^Li (JjLlj js_L»JI (j!jL_i_a l _ r ^ 

( _ T jfc 4_i oUtt SjjiJI (Jul i±4--^-l1I /tjiLLo CjjLc La3 S 5>f^ *3 : ?- a 3 ^j ' " lS 1 -*-" 
(jjjLiJIj »l o I < tl j j LaJ jLc Laj i^Li lLs-ujjJI j uajj I ^^3 i±t--a_JI TtjiLLa 

» jj^ (_^-Lc jLi_u (j-* jj ' ^** jl ' o j ' i^j^-j] jj , ^"s q^SjIj (jLjijVI «bt_j_LLij 

(JjjjlUI (^LlII i_jjL>JI ^1 SjLfljJI (jl joj . «CbtJ /tjkLLaj 43Luilj J ( _^ (Jj^c V I 
^^iJI CjLiLlSLII (jl (Jji- Laj o r (jjjLlII 3l_p- (_,lr 3_ujl«JI ' " ' I jj ^" ! I ^pl (j-3 
aLl£ (_, I v j se I (_yi^- I— <J j J laj j ■"■■'- (J^LlIIj j ui£ )«jLtuJI (jj-i!l L^J j^i-j 

(S-L»_L! (jSLj j«J S^Si^o 3j^SLs cjLcjj j j j taj (jjjLlII cjL*L>oI (^ aLa j-;Jj-«j 

«Lujj (jjSLu (j iij i ii tlj^ CjuLjS (_y3 ^ULa dJJj^ Li3 . L$J J-$£. ^\-w 4JeJjuj 

(jjiyi-Lo Ltjjtv I^JL? JlII . F. Bacon, R Descartes, Voltaire. . jjil^aj OjLCp 

(_gjJI j us ' II 7-jj (j-C j_l-i_OJ1 (_jJI Ij, ' i«*j «LajiLLoj JjJoJI j<sJjl!I TtLULi 
(j_a (_£j^i-I 3^.Lj-3- ^^-3 dJJj (_p_a JJsj .a^jLiL^ J^L>- (j^ sGjJujju I^JL? 



. J.Donne . (jjj U>*-J J- Milton . (jjlla Qajv Jli-al (jj^SLiilj »lj< lLJIj <_jL£L!I 

J. Swift, '"'^jj ' " o'-'H^J 
.SLo^L^a 1705 -1450 yjj Sj^AJl ^ c^JlfT Jl2s SuaLJI SjjiJI jjM-L La? 

3-3jj<_aj CjJl^v La j J i •■ a2 jji (<sJj(JI (_yi (j^-jj^' JP'- C ' Ct^ f-^} " ->*^'j 
JjJj . SjUj-iill 3_<ie-ijbJl SjjkUaJI ojufc aLlS ^1 CjjI (^jJI <_iLjjiVI 31a^ 
SjjILjI ^Lj^LlJ, -" g-ij i ■■ ^^ /cJjlII ^>-jJ_a '^^lj' ct~*"^ ' >aji l^JI j-jjI (j-a 
joJ SjjiJI OJLA j'^"" Ltji^jli (_jjJl Cjlal i'ir(SVI jiiS I (jl 4JLJL>. jyt 4j oUll 
(jjJLjLcuJl (jli 4_j£L>- CjLajl*_a (^^o^LJelLji ! jf 3jjJL>- ' " ' I la a> y a (_j-^- f-2-J 
La J-5-£1 J-x^LiLS CjjI£ (Jj i I'm i"i L*j_ai (j-a (jj 1 * J ^>J LaLj ^-^->- L^JjlgJC-l 
L$_! Jlj-oj_i SJljJl^v LjIjiJj jj_a2l ^^Jl « kill I ,_£ (^^Li- oL>ol ( _ T 1^. JlaHaj 
jj_a LLjJl di Lyv Ju9 «Lj_aJ-*-!1 3jj!iJl ^jL (J^-^-i j->- i ^-Lt-aj . «La_iJuiJl j A I ftlaJl 
("im 3jjJL>- CjLajl*_a J'^^' V C-iLa-a. La d i j fc» . 1 1 CjIjISHjVIj CiLal mi'S^I 
3JL>JI ai^Jt ^^.S (j-^c-J LaJL^j L&j_lc.j 5-uujIaJI j AuiaJI (jx. LuJ! jjIjjj 
,- i I I a ^ \l ^ ^J| ^y>.jL>JI («JL«JI (j-° I J '^l-»"" ■■ ' 3JijJl>- CjLki>-^La L-oj-iiu 
J La-Aj L^Jjj i ii a ■ "" ala. i ".I . Vilj CjLJuj oAjfc 4-j-aJjJI Sjjiill (jl Jj i4x-iJiJ3 
*LJl«JIj a a ■ "." all <— ilJ tL-Ju^fl oL>o j_iSLfljJI ^^3 JJi^tA oLsolj <Li^L>. 3j_ku 

Ijl^ ^JJI La -.^LlII JIJ_uJI ^L LLaj <4J ^Mi-Vlj <u I'lmoltl ^^ 

jLjeJj! (^1 jiukLc^ i_gjJ! La S <".■>»« jj '^"~ ( _ T 3 SJjLji (Jj-ili (_ylll sLajJiill 

Sjj^^l 4j>JLvaj j_iSLaiU 3JjJl>- Cj LalLa-La 
il Nj"' lj-af '*' "ijl Lui tfLo-jJa (^jJI J!j\tJI (_,!£: 3-lLvVI 4jjL=e-aj 

LiJLv (_yil! <— il j i nVt (jx. I bjt I "'j . ^ c ^^a foJL»J1 i_i^Lk)j (jjjLJI J»l i n" ULL) 

L^vjj^j ^ (<li.jJI ^ji^. (»_>jJI Liljj Li^ JJ-a^l 4jjj (j^JJ ^^-l^LU JL».j (jrtJ 
d , I U 1 1 j I \j i ^ c CjIjLlLi jojfcjoLal * j i"iTt Ljj tag ( _ T 3 (JjiLlIlS . LaLj Lvj-iloj 
(J I i ii J (<i^-!j I Jui LJLaj ( _ T 3 > j i~"t IjlSLal (C^jJijLjI (jx. ^Jjii-Lj LuLaj ( _^ 

( _ 3 _L^m ( _ T a (jjjSmL cJaLvl (jPJl i— SjijJaJlj <_jLjj/2I (j^. ■" j i "^'i (jjjLJ! 

. LuLp. ^1 L^Jj^' (^3^' L^J- 1 ^ ct-*-" j^fcljJaJI ila i aJ? (JjjLSijSIj V -1 J I « ». Lva 
IjJi^j 4^jjlI,I (j-a LJLuSil j-i^aLm Lj£La jLu (j-a ^ 2j i •■' L£ lil 4JI (JjsJIj 
( _ t jJI 4-j-aJjJI CjLjJajJl ^jiieJ AjV>o "^ LJLj T V! j>j_<kljlij (<sl«JI (j^. LajJjLA 
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uu^aJI foiaJI 5jj»IB 

4-j-aJ-c '"" Jj la ' aLjJs aJlX. (j i i*a i j! (j-SLa-i 2j MS iljui u j i a c Jjj^ij 
(Jj^_l3 I'ij . .-> c CjLj^iij (_pe-o (_pejJ JljjijJI jl i_jJ^2JI J ■ *"" u-1 I ( _ T 3 3JjJl>- 
j Laju I I JL& ^^-^ 4_cuAj J-&J /yjua^a ^^-2 i— 2 LIS I (_,i^- <»J-Sj J^J^J" ^^-2 i-LlLufc 
jjaj>JI (jl_i (<sl*J V ^lilo 4j^JliJI 3_L-»-jJJ (_yi 5-jUqJI (j-o (j-o . 4-j3 j'nt'i (_g jJI 
^j_c fC-Lt-J 2i /«-$_l« (j-«J t4_u!}L>Jl (Jaj2J sLse_aj_u ^^l (^Jjj^JI (_y^l <j-« ' la 3 i ■■ ) 
jcS (j^-Ij u^jijIiJI J_$3»J l(j unit J_^»- JJ^J O^J^' o'j f > ' ""^ l (^2 a jJ! 3jJ-5 
^_3 Cj_«j JiJS 4 j o I * II '"" Jj kill I j CjLal i i i~(SV! oAjfc j_p (jl (<d-*J (J-uLlII (j-o 

. 1700 S_L^j -1450 SJj-u £gj La .SjiaJI 
^^-l^lII (j-ojJI l _ 7 ^ ^yjjS-aX\ i_al Mi'^l aJi£. J^>- Ljjti^. j^^tl Sj-cvj 

-(Jl^v^l (j-«iJL>- l ^\j- ( _ 7 lxl 2 sLTtxislj LJ jJuj^^lI! j^l^LsJIjJjjLiLsJI ^j a * • I 
1 1 *j^ , ,.A" j| I j" . ..lj \ ^J| |jt i nj -<s_J ja^jl jl j_&I^IaJI l*JJj I j la -» u <sJ (S^jI 
^yJI /o-gjj-lajj LUi^. (2>c > ^l"'^j ^(jolr (jlS jjj LuLs (jlS dili J£ (jl Jj 
* a.\j ]\ II .Jj Lo^-ku ^y£. t jLdLljt_a -* J ■ >1 >■ ^ya Ubjju ■ ■■-'"j ^ * j < 1-^ 1 1 jjbi^ls 
jSJu I jLu «_o ^ 2 1 ""■ a *> «-j j La II ^1 (tt^jjJij CxjLs jJLl . L$J I jj j ■ ■• fljj L^-t 



UU 



ojLCalj 2.^, ,Utl ^^a jU , „ji CjLj^JaJ ^Ir LuLuii J-*1»J ij .^»ll cdJii g\c 
^^-Lc (j^ I 1 n II CjLLo Jlj-la lj I or Jl3 QJIJ^ it lXIj (Jjj-ojIjJI (jlS (jlj L^J^>- 
. I J j lj SjJjLLLo jLCai 3_3Lu3lj L^jJJl^JJ l_xjljjfaJI (_>ajtj (j-o «Gu^Iij «Ll2jj 
jtj f_Lcl (j_o j^jc^sJI ' Laj 2 1 " ) 1 " dj 5-H-uiaJI ^1 ^jl^ 1 u \ a I Si lalll CxjlS 
3_j^LI,l iLui>^l (jlj tu^>j^\ j^eJ .oLso^U Lh-l-lL ^Llo «U (j? ^Ir Jiii nj 
L>^J L)^_3 LA^^_a ^laj^l ^2 ^laj^ll i}LxJU 1 lofl^ mil ^^l (J^J-4-l L^Jt-Lft^ 
x_a LaLu 3 Sin" a jLCa'iM dilj CjjL? Jl2Jj . <*K jjSUI 3^>° (jr* U^^J ^^ 
Jj^v^II I gjlg o^ L3-"' ** -*J. 3JL>JI (ju i>jJl>- I Jl>- (j-oj »Ia ' "j^ Sjiij 

(JjjlS U.J . jj^^l pj?" 1 n" (_ 7 ^J 4_La j^o V Ij^I CxjlS 4Sjj>JI (jij CjLuJI ( _ T jk 
4Sj^>JI aLlSj J ^ u "t »l 1 nil (J& A^5=-iJlj i_j£IjSL!Ij A «J j La II 3j_>L*JI ^j LaJLJl 
3_S^j>JI lJlLj. (j-<iSLj '.'."" (j-° ^ "^ *^l w)J- ' "J jj ' '•*"' JLa3 (jjSLII (_5-3 
^yjJI 2 £; ta ! II (jr-Aj liJj-sejJ V ^JJI Jj^l iiJj^>J.I 3-J>Lali I nlr Ijj jka 
SSj^v 2x.jjj, ^^3 i_3^iii.VI Lai ./<uijLJi£. i«<till)) 5^£La £yl Q^tsej-uJ, I L^J^S 
"/. la 1 ■■j^' j j , ^>" 1 1 j , , ,1 -fc_)-4jL>-^-a q\S jSk£ f I '^^'l ^-3 cUji i nil aI i n^.^1 
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. I jj'a jjJ3 ^^lll *\ in-v^l CjI^jjsJ <JliVL>J,l ji Medium «Ja ...jtl« 2_ojLiLa 
J< A ^^Jx. LSI '^'a La>Li: l^La aLu^V! jjj3 ^pJI cjVUJ.1 2LU*. JSLIjj 

j<U ^I^JI (OJ «m (j-a ,_p Lc.Lu L#J LLagacJj LoLx-i ^ La i uj (^^j^l (JjSj CjLiiL*. 
C^jl£ Uj .(Jjjvij 4iklo (>u LuLs di!i *_o Jljj V Ji-ljiill (jl£ (jlj jLuM 
Ja . ..j II j| JLj>J,I 4_ojULo (_j-Lc Jiajjlj r ■ La-all ( _ T 3 ai i m-v^I 4Sjs>- 3_Cj-(-u 

v^jL^j^. icj_ui jl u \c cdl JlJI LijLa jj .^"11 jjK jJLa «ua ^j^o ^g JJI 

(_yi I J~'l Cj ■ ■■ Jjjj L«-Lu sl^Jlj jL<JL? 2_<LLfli. CjVLjco (^ jl-i_p aI i n-v^/l 
jj i aj (^ JK mi^/I J-"»£i (jlj LJLj (j£, t^-ijJJ V 4i«Jj . *LtL? 2 L 2j CjVLjca 
JJJ-J (_yJ-II L^jVLjcoj t_£j^A_3 , ^?1 '"'I La-t3e a (jij S^jljJI JSLJo jji (j"Uia i "J*^ 
LlJIjj (j-ojJI (j-o CjI^j£ ill!!} Jjlj <".<>•« JlSj Lai . Sj^jIj (jj£j O' t r* J ?i 3j a 
ililjIjJtl (JjSj Lo ljjlJ4Jt JufcljjSJI OjjjI '""3 ^1 ^3_.<l"a,-iltA^M ^ L$J>L>- 
2 a I " ie a «-j i "I flj Ijjj La (ji VI till j Jju ^^.U , "j*^l £yt q[£ Lv3 iSjjjIj 
iiiJ^Laal CjIjI J_o /_^ ijJ_JuJI j_&I^Ii (J^s- L^jjI^v (j-o J-JJJ (_5-3 Zj&hjzj 
O^J O^— ! L^ * * " ^ rt l^Hi L$j I ulr 1^>»^>. (_ 7 HJl ^_u_ui_alij1 («-£.j f^- 1 ' J~£^- 
ji js>-x\ Lg-Laau (J^>- »l 1 1 nil aI i n-vj ^)^*.' JJ^ lj' J Lsc-a 4Ji Ij'jJ 4_cSLji 

5-g.l U" > nL-j (jL£ J-Aj . (jL£ j^ej (_gi (_yJ-c 3^j^tla Lpli (^j'i/l (jjSi jl 

Ljjlj (_dj^e-lj u^j ^1 (jW l>IL9 (ft^il ^1 S till j j-J-tJ IjJj-Sj (jl r_njU , "j^l 

i_gjlLiiuJi,l i_<^j^ J^v aI i n-val (j <-n_) obj J o^~-°l 'jb (*^i J^ j' dJ^Lu <r< unt 
^ 431^1^ 4 jlr j I — 'j? ^Li (_§ jdl (jjiLuiVI J£ dil jj f-J^pJ ^-° Jupiter 

(jiuu (jLj^jj (ji i al LaJVI (j-a dJLs till j x_oj . 4_j£ aI i n-v^/l 4^j^>-j 03^-" 

j_ta_m j| »_o j»Lj (_^l o_3l (_j-Lc Ijj^SLj j<sJ ^u . ..jll jj .^»«tl j^a Ci* i ' "J 

Jj^-^j (j-ajj V j"'"ji (jLS Jiiia . 4jjl o i nil a! i n-val CjLSj^v ( _ t 3 43ujJajj 
jjj-ll j, jj SLa-tl (_>Ajlj jl ljui (j^^i^'i/lj 2 ._, ,UII ^ vacuum plj-3 
(j2 «_lL«vO cLu-uiaJI (_i plj^JI (ji I j t~ j Ji^ 4jUjJiu ( _ T 3 jl^> i ujl JJL>- ljJL>- 
(^jlajLc (jlj ■" ^jj La3 jji til! j (jl£ . Lclji t^^i O' * j'-^" 1 ' "J V d '"■'" <i-II 
. cLalLiJ,! cGulSLalj 4JLII 3j Jl^J /_ta 1 uaJl jj uaaJI /^ (j-lj-rji nil jj 1 aj o^ji^>- 
Liaji flJLg^ ^3^-^JI (_yJI L4J J-3J (_g JJI Loj LlxJL? (_jJ-oj S^jjsJI LlxJL? (_flj^ Lai 

jJL! . LjJ 3_LsLi cjLiLs-I IjJl^ej jl <_lI1 jjT (>uj<jIjJI J^ c^^j^v 3_oL4 illuil 

i^ii (ii (j-C LLILiji llil_3 i(jJ_^jtA (j-o CjLS_^>JI (J£ll Ja V (AJi jIq i ujl jj i aJ 



uu^aJI folaJI 5jj»IB 

j La i a jl J_Lc <_ilj^>JI ^L^-^^Jx.! u^\ 4-&L>olj - j i "II ~i£js>- < _ij i ii 3JL>JI 
original 3_J_u3^l Sjl^jJI J«<n *I>#JI ^_jLly l£JJI . .KU/^VI (jj jj& ^iiu 
(_, lr (jjjill S-ojJLo (Jjj »-3.j i^jJI Jaji'M,! pl^ll j-i»-i J^ (jjijSU thrust 
*lj-$JI ^LaoJlj .(jlSJLI ^ £jji j»LS j_Uj ^^LI ^a^uaJI <_ii>. ^\ j-sjJj <jT 

(_yi J i<* JiJS plj-3 CjjJl»- «_cJ, I alJJI ^1 (jjjj^JI 3-ojJLo ,j-o jjs-lII I jui ^Ir 
/<s_*-j -i j i "II 2a\l LaJl l _ 7 £ I glajcjj (_yill 3-g.j mil oJLA CjIJl>-I ^Ir 43lj JL»- 
(jj£Lj pLajijVI (jlj (jjjjjill (j-a J-SJoj -i J i "II (jL> J g Mil 3jjL*JI 2 Ia^\I 1 1 £)J 
(JSL! /j o 1 1 Tl j_; i iLdoJI (jl «Gli CjJSjJI (^ jaLu LuSLIj 2_ojl«_a 2_cj_,j, t-ta-j^j 
«OLjj Laj (ju ' S^laa>^l Jj " J j" |C * ,_/" ^'* ' j'^ J^» ' "J I d .' r^y In 1 * 1 M~<A»j i<U"\ 

(jl ' M~tl liJLui aIj La 4JI ^iilo iJSL-u (JLjji liLa . (_," A cjVL*-o u& LoL^JaJj 
2_cj_,j, jj^SLj V lil liLs_La 5 A — ,jVl 5^.1^:11 n m-^j 4^j^>J|j SjJLlI <jru 

jljij-J I iU 5 f_j\c i (jJI da\l taJl 2_g.j i nl SjjLjla Jiii ni ^1 /n i n-»Jl i Laj 2 i a 
S ^ ' c I ^_ 3 -II (j-LLaJLj j-Aj «Q^.^j_u (j^ c^J^ ' i>Lj>»Ji-i fi d ' "I' ' '^j 5 i " «Lc^j_u 
iUj^ , ,.ll ^^ jIj^J & 2 ■ "II icj-<-o (jl jjk dlli ^Ir LjI^j- jJq i "j' J^- i_£l>" 
*> * Laj a ( _ > l3j2l (_jJI «Gjjjlj L»-j-3 ?y j" _■_' «ll«jaj I j » j j t-> ^Llo - j ■ ..II ^^a (j2 
jljjijl (_ T I^- (jJ^i-T3x.L<t>- t_jl_5^»- (jl^J .jji-l (_gjLa /n i n~>- J£ (jlaj^J ^jli^al 
(j£2l (^ «LcLtu3lj r ' i^aAll puijjl jl jji (^jlsj'ill ^=-1 •" J ' "II ■ Laj 2 i u 4^.jjj/ 
I^Lj^ijI ^ukjiaj ^yfl (j-"<J I JLjkJ ^paj'i/l (jjj (^(jiiill) jojjusJI Lj^ L*K jljjl Jl^ 
2 rilr i yi i ij La a (j a a I " £yt L*ll!i CJ3.I uaj Laj Jii . n^/l ^1 i La » i ta 1 1 3^J3 (^ 

.(JAuiVI £yl «I_^JI 
' " " i t J t^JI-lA (j^-J (*J 4jT CjJJi^JI ( _ t 3 ill LLl^i^c LxjO -ij^' VI i_^cjj 
'" ■!> C^jlS.} Jl2J(Jj hjjSLII aLLijj ^*j; i_,' a J "J lSL?-' *LillflBj» j-La-i 

j La > '"'I j 3>a *'^! ty^l o.U '" *' o^*. 1 .' jl-^ i "j I J^. 4_u3jL«jJ,I jlSLaalj 
Jl^J j<s_«_i /j La i "j »l j^^H aLLij cdla (jfl Jj^ lj*ji"^ CxjlS jlj ^ a b se a 
jl '"'I Jj La ' (_£jLj*-ij (jl (j_o Vjtj I J <S lj d a I" se a jjij Cjl^>-j ijJLui CdK 
j LaJiJI Cjl^>-j LLjTj 3JjJl>- ^js>-\ JLcIji (^Lj ( _ 7 SLI flj A aj Ji£.!jJ3j jU , .. 
cGu^Laj (JjJju (jJI 3ju ' i»~-l j^i." Loj U , ..jtl j j . ^» « 1 1 ^^3 jLu Lxja-dJJj 
CjLjLcju ■ J i<* ' '-'yj J I ' J^ ' '"^"'J I Jj^ r"J-^' *"^yj L^\ J' <»/yi *<11 ^j^* 1 



(_2^Lc A_u_»_a «llalSJi_a 4Lal m jJu ul aj * 0JJl>. 1 Jl>-j 0Jjlj ^Lv (j-«J j^ i "j* (j Lu I 
Cj|jL».VI a I to "' j OJ^-" 2^j^»J .U^,„jtl ^jljJI jj inii'illj ^yiei II (ft^aJI 

«GjJl^JI djoUll j_u_uLojJI (jS^i jsJj . Lt-iajv L^jl Jl»-Ij 4-it.ixlall LoLx-i ^ a u -» a 
CjJi^L-uJj i JLsojVI j] 2 <>.--t I 2"a \l .^»t I SjuJj L^-al i ii~>-lj 2.^. ,U1I CjIj^sJ, 
»_jLJ3jJI (_)Aju '"'(j>ljj (j-*L*JI ' " ' * .' 1 1 plS*jl (_,lr i_Lll Jul CjLcljji-l <LuIaJ 
(j_ojJI I j j I c I a c S^jj^ 2jolr 2 tV.V LjJijso »l oUII t_*JL»- £yi 2joUII 
Jj-iij (j! (, i nf liLoj . I JjJl>- I n\r L^j 1^L> j" i nj (jl «Lxi«JI lr I aljJ \\ usl^ 

( _ t j^jSM <lI^Li. (j-o Ljju^sjJ «i_ljSLculi!l)) t-JjJill j I t\ '. 1 I p|^li.| ^^3 L*Ui j-LC. 

i^jJI i _u ,,,11 ( j £ . JjL-u Jo V «jJ,l ;j£Mj S Venus 3j_as}J!j Jupiter ^j" u, [ 1 
(j-o 4-*-U (j-oj jia i "j' Cju^Iij IjJl^ejj (jl «U^S\ioj j .^..11 till J) ^Lal/tJ I Jl»- 

jJLs iS-j^Li 2_iLvl (Jlj i nil I jui (J^. 2_iLvVI ' _i » i *•«" <til (J^sJIj S (juuLlH 
i _ 7 ll>-j Ju-*-> (j-*3 ta ' L -'- a ^-^^l I J-a (J-^>- ^"'^ ' ' - **j rt Ull (j^>.jjil ^Ijt Li^JbLtj 

l_3^LL>-1 ,_jj SjLlu jM ^_fl> l_Lfl> (Jlj I nil Tjb (j-« J L^aJI (jS-» f^J * 1^* LLaaJ 

SjLiVI (jjjLj'i/Li i_aj(j" i nj (Jlj i nil 7-j-la (jl^Jj i4_ilr 2_iL>.VI J^>- (jJ^S\iI,l 

^ m-aJ Jlj i n II Jj_j /<Jj I j j -» c LvL^JI ^rLuijI jJI ^SLa ^yk: «bvUJI ^1 

U , "j*Vl jo_L«_L! L^JL^-j (_^Jlj>oj 4_lx-L«J| Sjjiil (J-lL«I1j IjjLj Lft-p •" fl-uej 

i " 1 1 j ».j ( _ T i Ij_lj^ LjjLij (Jtj-cuJl IjLjfc ^JJLjcj (jl (3^-* J d^ (J-^J • < ^' J, i3- w 3 
jj^a /j I c 4_il VjJ (j-^j-ll tp ' <3 1 .' L>-L>JI ^iol 7c_u-ajj (jj^SLail (j^j j u'll 
(jJI «j-il /yj i ii La lil-Jj-aJl (3^-* j (JL>. *jl cr^-j * 4jo italj (_3-«-«JI (j-o j^ui 

( _ T i Jj^ O^ L-aJ Jl-^I fnlr ^Ir \jj\£ (j\i-jJJ,l j i J-3 1 1 a » 1 1 ojui S^JL*^ 
CjIj_uJ(IlII j>JL^J j<ukj_ujiLaj ij^j tAjjJs>- Cjlj_uj>3 (j-a 4 ii I" ■•■J, I joJjlII (JjjLlo 
aLJj j^i J S_a . A-jj-i Jl^. ^jJI 2_jv jLu, Jj 2 U_. , nj jjs^I 2j| ja ^ c^jl£ 
(_^a jjixa i_gJJI 4_iLl^ ^yfl-^rdj^l (>ti.jjll jl*. I- William Whewell J-j>j-* 

-Sjs.jJjjJIj dUitxJaJI ajLJI JJjLj 'US wJLc (^JJIj 1837 aLc: «lj^l 2j>Ij 
^SLaJ I (JL»-j 3jJ^ ct^ (JjLuiVI ( _ t 3 SaIilj 4jjj i no jljialj j<sJj(JI aJuSj (jl < 
Ij_Lo_»jJ cLx-iIolj jLS-SI tS^J *' J ^'^" '"'^JJ '^"'.' OtP"I Ct^- («J-*JI SjJ3Lj£.j 
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4JI ^$j^ (JJj-ufc (jlSj .4-Laladl SLpJI (^jvLlo (_,"i i"i ( _ T 3 I frS-j-ilaj (_jl£. lill j Jjlj 

*i i nl I g-ile jjlUi ol^p£ J^L>- JL>JI 3 *j.' W j-^AJtJ <*1*N oi^ oj**' Jjij 
Stagnation «jj_«^>JI CjIj^3» Lol Inductive Periods "2 j.5Ij V.... VI Cjlj"ntl» 
.(j-ajJI jlaial (_,lr (j-CLulj ii"n nl (j-G^H^ jj\j J i a aj (_ylll (_yjk L^JLb Periods 
j^j>-j Ju« 4_jJL4JU (J3^3 La «Lt_tul i>^^^>-j jcLul jLAJijI 5j_AUi CjjLi-tD I jJ 
Lc-l>- «GjJl>- ^jitjj *-^-Ijjj (jl C1*jJj La joj LLl>- 4JI_Ju f-£j^ I ijj" fSxl\ (_£_p 
(Jjl (jl j^ JJ 7-lj-3 i4jIjj irVil dJiloi 7-J-13 (j£. Jj^j-A o'>y (*4i • I J^-Aj j^i-T 
Jljlj I J " ■ 2 c 1 i^^oljJLtl (jLj^jJI ' j<* /_^ CjjJl»- Ju3 3_oL& S-uljiTu nl ZjIlS 
jj ,^."11 «UJljj Lx-a ja£.jJI (_ji£-J ^U , ,jll j j . ^» « 1 1 i i_3j_*j -5j-«->- 5>^ lillj 
Lajj-J 4_«-jL9 Jlaj SJSLill (jl VI <_L-vjJt |JLA jiaj <*4>.jJ JLyti (j-o ^^UJI 
Ojui ( _ T 3 joJjlII j_AJ>J\j IjLt-LaLx-l *_aLo 3 j *-' Cy-^-'ckir!-* J^^i f^ ■*! • ^5P' (J 3 " 

S dJJj ^^3 ojjI j hit m jl SjJliJI 
(<sJ ojjI jLcujcjIj jaL(JI aJuJj (jL-""J 1J-J3J-& 4_iJLc aJlsI (_£ JJI j -j i •■■-'"II (Jj>Jj 
|j3| «Lj_Lc (jj 2 ^V (jai £ a a 'l^*-^ cr^- Ji-" 1 >J-2J ij^ '"^J- 1 (y^ ' lJ, i> 3 U^i 

( _ T £Lj^_aVI li^vLJI li jj* L^ . Jjju jjs- (_yJI 4_Lo 3-jj^S j I 31jLx-« >j • ul a^u 
(j i n^ _o jj J-JI I i^ijl j mi r «_<-uLlJ! (j>ill (_y3 (_>iLc (_g J-l! j^{j i"ill rjj-l'j 
^jill (jl j^i (j^»- Jj^j-A 4 lilmt ^IjLxji L514J j j b Andrew D. White c^jIj 

. A JJ '-^" (jL^J-JJ ^JjuI 5j j i n a Jl_uu>o (_ t 1^. (j^_t-<iJ^e-« (j^L<ULJ (jjjjlj «Ljjl>-jJ1 

3_oL*J! (jl_&j| (_yi I j I » a i ~ . I < a j^ I i^ajf oJl^ Sj^-a (jl (jLuJI &£■ /-ir.j 

1j)jLx-iD (JaIl>.LJI (j_a l^-J^J (jl i,^-^- ^'3^-° ^>- (_7-^ »l oUtl ^j^* >g (j^-iSltXIj 

L^j j-^li (_j^II SJjJLU l*1]j (j^ (_y^vjj ojL&jijIj (±<jjoJI joJjiJI aJi23 (jjj ujj 

4_LJL^VJ_JI (_f^2JI (jj« titjJoJI joJjlJI JJ->^i Lo jJ^Sj 4JI Ijij jl '-" gjlg l -^'j 

i_j_<fc!i ljLS_<fcj .jLajijVIj aj ^~ tl ( j_ a ^ la a. (jlS La jJ^Sj (jjjJu i°"i j uullj 
Ahistoiry Of The v2jj_a^LIIj /oJjJI (j^_i g-lj uaJI jtjjLi J_ja- 4jL^ ^ c^jIj 
(jjj J>^=-J JjLv i^JLLa (jSLj /<sJ <til ^yJI Warfare of science with theo-lOgy 

(j-jj-SLollj (JjjLlII (jl V^J sGjJoJI 'LlaJjlII CjUj_LaJjl tj/js J^& i_^\ (Jj- 1 ^ 5 -^' 
(_L#3 i«L«_lIL«jj (j^'jJ' LSj-"' l*Uo Jl (j\2j\-uA\ tj/js IjjjJi Laj (jj"i 1 1" "ij l^ili 
a Uaill 4-Lal«j| SjjiJI (_Ll2 (jjjS nUj (JjjLlII S^jjla (jj^ (J^ ::;t J La ijJLufc (jl£ 
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4j_5-oJl!I SjjjJI ^Jj^'b 'heliocentric l3^>° j"i ^11 o-° ^ L: ' t ^ lS^' c^-Li!' 

.S i_l!I JlJI I J *<* 2_i oUll SjjiUI <".ii lu£ '"'^' "j (j-° liUj J-i^- Jl ?n i n-»Jl (^ 
|j_ilS (jj/LiJI (ji VjJ 2tjj . nj I j '"* i a liiSJI (jS-aj Cju^iu clulS Lt^La.-*- l*JJj 
I JL& q\£ jJDj . Lla (jl i n'tVlj 2.^ .Utt J^v (j-ojJI I fctlc I ac jlSLaLi (j-uLSLa 
(jLS L«Jl_Lc jjjjLuI (j_a ^t!-" l^^" Lc.1 i n**i i na «Llulj» «L» ^L>. (_£JJl j j i ■■ -"t" tl 
J.t.-v (_gJJ! j-a^l -2_oj j I jJI ((j^LajJI 3-j^Jqj» J>»- eJ-^u\ (_,lr LajLs JjijsJI 
aIjJs^I (j_o VjlJ x_aljJi.l I a a j ^ (j! jlitjj 2j£-JjjI£L1Ij 2_uLaj^JI 2 nn'i<H 

li*jIj j-$k (jl Loj .(j^-^J^-lJI jjU"II 2^. u',1 \j u i I jtjjQjl s |j| jk^t^Jlj 

j J laj CjJIj Laj Cjj^li (_yi>- (jJjJIj (o1jl!I ij-u p I j uaJ I <J^»- «L<itLcu]l 4j^£Loj 

. I -i J Lu plj-J j*Ll3 (jil^jil ^1 ^.JJ La liJLui (j .nt jlj (jJjJIj /<si«JI (j-u 
(_gjJ! jj . ,.^"11 jjLj jjlj^jij oj^Laj joJLjlaj j«Jjl!I Sjj i n a jjLa (JL>- 2jI (_ t 1^-J 
j-a^l jlj jJs 4Jlj i_ilj La II ^1 4_La t U ^.tt ^1 i_j^3l ^l^ CLu\j 4j ^f 

. (jjjjlj (OJjtjl (j-\_l Clj ,^tl 4_Jtj_J;D <J^>- (_^uLa_ij1 3Jl>- L_d_LOJtJ jj-a 2 JlJ 1 JLuLlJ 
U \ r Ijl-T* (j-dj^l (jLj (3jl I nil J J I ...V.tl ^Ir .ijj! (jSLa.! JL\1,I Jjj I II (jitS 

1J3-a^1S j^S-j (sJ jj-j i^ajJI di! j ^Lsi^. (_JLc.I ^Ij cijjjL^JI joiaJI 2 l-><~ ^aj 
CjIJl^-^I (_Jj^jc_o (J-«J (Jj .(0-&JijUi£.j (a^JUj'ii LaLxj £f\ • a 1 se a > ^'-^J l_jj" 
i Lsejje-L^a ^IS CjjIj 4j (<s-CJ La (j nSf, (jl J ^ iSlj L&jljJalj /slaJI Sjj i na ^^ 
jOjIaIlII^SIj^ (^^ Jjju>J!j ' . i <^»~tl 4_u3jL*-a ( _ T 3 LaLik IjJ^ oi^' l-'<t Jiiia 

) aia .j_uJiiLI ?IJlC (j aj J MJ (jJJJI (j-a i— iuLj (jlSj i4_L«-ijLS2l Cii uu ujX Ij 
(2>c Giorgio de Santillana. U^LluLu ^± ^x>.j^v j^ r hA\ jsJjJI rjj-a -> i<a^l 
OjLSLa'i/ -" J '^' a J.' cl*laL>.? (_ylll i SjJ la 1 1 j ^1jJL>J 2 i im iSLlI 2jIsj1jla 2 ,^a 
4 i ii xlSJ I ( _ T 3 ji^iil I t_) Laj-o I (_>JmJ '^-^J •-*-« (j-a («^>! I (j^. 4J Li ^£ i (Ir^* - 

(jXj jaJ (jjjJIj /oiaJI (jij plj-JI (ji^ heliocentric jm mi II 2jj^j^ 2j^IiiI 

q\£ W s.^j i iitl ^j^* > «UlLLx_a CxjlS (—SjjJiljl ji ^JJ t LiHje_a 1j»at 5 jfl) uaJu 
LlA ^ J i"i t ji (j I n'ie-lj . «Gu^_liiJJ ^i_JJL>. *1jl ^ I in A II (Jj^J ji J* l" I nil ^yO 

r< Ca2l\ (<u La (_j!La 4JI ^^jk "-^'j <-&>-jb c?-^' SjinlJ jj>-VI i_uL>JI q] ^\ 

2JL*^ V jsJjiJI 3j_ujia (jLa cjLalj^JLi l*LjlxjJIj (jjJti! ,_, i***^ * , • ■^>»"^l ^Ir 

I JlA ^ ge '^* ) ^jl i n"ll (j_a jJL?e_i ^jl t t^ej (jjJj ■*■ ^"^ (^aj| I g flji La ^_ T 3 5^_jL_u 
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uu^aJI folaJI 5jj»IB 

(j_o 4_La-~»- J$-»-J (_5-!J j j i"i" j<sl*JI tcjjLLI 4-Laa. La 3j_laJ (jj il i l-tajl i_£lj-JI 
*> Lafll La (j_a j&cjJI (_yi^. j j ■ a » 1 1 (j a j Lac ( _ T 3 .Sj i n"t (j^-It djaUtl CjLjj_li*_L!l 
(j_o (J_<_ -*-Tj 3j_&LLaJI oJufc duLS Laj. . L^jkL>o ^ la a -- i jl L$J j-coLiil I La I r 
4-Lal*JI CiLjjia-cJI 2L*jfcf qM Jiall C^JL? Vj }L*T LajL-o Ulr j-LaL»ll I '<olr 
^j_a cLj) j_& *.(JjJlj (jl JlJj-) La . d y t'r>W\ j j i a * 1 1 (j_a ) '^"* (_^ CjjL_u (_ 7 ^-l> 
L^JLi <".■*-« JJ '^"~ ,_i* (JloL-u (_ 7 j-JI '" 'Ljl taJLtl (j_o dJu^v i_fl-Ltaj (j! «L»-I JtjjJI 
«_a Jj ajj 2 L#JI -5j-^*"J. CjLalj^iJI (j^-ij I J Lu (_gjljj (jl jl 4 jalr 2 CjUjJaJ 
ajjJI L$J JL>-Lj (_ T J-Jt 43uj_Laj *_a i _* i iiLuj Vj I ij . ■- c .Sj i n~ (_ylll (&1»-1! i^jL^a 
L$_i2 Zjuu3\-x\\ A jaUtl '""Jj La-Lll ( _ > iu<_u Jl»-LJ ^j-J-tl LiiJ • JLl«j^5 Ji (_jic. 
U, JJJ-1! 3ij-»-o I u£ I U~ . uL jjlS jjj tdjaUII Lu^jjLA «LlI! cAloj La /. <^at 
I i K ni jJa l_Lj| (j_c I j_ik JUlj liLufcLj <3jL>-lj 3t".--t dlli JjlS (jc LLuIjj 

La j_lC (jjJbuu (jjjj.21 (jlS (J-Aj . Sj-loLuJ cLLaJjul Luj*<j-*_a t t>-j_aj LuLl>- 

(O-jj-iLa ji 4_lc ' " i Sj flJ La ^ i ■-> -1 \ l _ r Jb 4 joUll -" j" "j » a OjLS Jl2J 5 ^j-J-ll 'll^i 
(«^jLt>- iJuLSj '(«-$-! 4 j i nitu Lse-isma Laic ■"jit'* (jLS . •" j" **j » a «Ul3j «Gjj>-j 
IjJ^jH-lI IjjLS Laj fi Aj Lac CjjLji ( _ t jJ! <13j-»J,!j /<sJjl!I (j_a -" j"tj'^*^ i -* i nl_(3 
Lli Ljj La i lj_3j_c («-^-il J-I 4 j oUll ja^jujjaj (jc ( _ T iitl!l q£. 3Jl>-Ij «LLaj>J 
(jj! 5jS-aJl 4_Li*^L>- . I j . "-. a I '<" ji L^J (jj_Lajj IjjLS (_ylll (j-C ' kuieJ SjjJL>- 
La ^ LaJal q\S L*JJi jj'i/ ■" J j i "I 'j (jL£ LaJl (jlJj'i/l i _i < nLb (jL? La jl (_ 3 _& 
Om Lajul (j*2 I n < nLb a^jJi (j^* 2 - 1 1 m ( "Lu Laj t4j aU II p j" 9 ) * rt *^i ' " ' ■ ' ^ J 
i 5j_l£* LtJL 1 L_Lj_3jj_a <: Lul i"Ji ^> j La ^^ La£l (_^_A I *j Lac J)j i tU (_ 7 ^j1 4j aU 11 
' a_LaJL^ jj^sLiil l_Lai«J I ■ i LajLJJI (_,JI _j£.Jj La liJLui q .ijI <1JL9 L*ilj (_,lr j 
' a 1 -» ~ j J j *^ j— Lax (jLi •" Aj Lax (jl jl 4jalr V L#JLj (jiJj^l CjLjjJaj 
iiijJU>J1 J-lc jJoJIj 4Jajj>J1 jLajl i-jJ^-J 3^La jj-al oJui JS .CjLsljji-j 
Juac (jl 2jJ jj^^l j>juk J5 SijjLA *j_ail ujJ-uHA (j£lj /oJ 4JI jjj>Jlj . I(jir 
(^^ajJLlI 3Jj.L-e.aj 4jaU11 ajjILtl «L>JLla t _ y l\ (j-ii-jJUj, (jjj*v rill (j_a 4x.La^>- 
(jji-jJJ,l 7-lj Jl2J j<sju . L^J <"<t-ibv| (_^I1 i_jjIjj>JI 3iLS (JjL-o (J^*-^! LajjiC 
LlxjelLajl (jl (jLSLb 4_LaJ-*Ji SjjILlI cU_uljjJ (i J ' aj *" ^01 '^ lJ ^ l> - (_^ :: * = -'-a L)3 :: * = -'- 1 

jj_alj 3JljJl>- Cj Laj U^i (jj_aJj dJUii Jmj (j_a IjjLudj 3JljJl>- * J'^jI ra-^-aLal 

(jjjJaJj ajJ^J! ^ i (j T (j '' -' <_7-- o^jj^' J^b -J---- 6-° U- 1 f 1 - 1 ^ (jr--- '>•--> *-*> 
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rr j ' " (j-c. Ij-Ljcjj J «-aJLi L^jj i~ij»_i Ij-ili ^J Lo£ i'.i-iIi ii (_^-!' jj * *•* * 1 1 (_j-!| 

» i ii j ^La j_i^L*J,l j I (±xjJlj>JI j uzal) j I la * i J ( _ T i^UI CjI Jl»-| ^JJ jJijJI 
3j-S_3 jl ^jLaj-JI lJlJLj_u i _ 3 _3 I j o 1 c LjJl^*- LSC US C JL a I o^ ^" p^ > £)] i"jj-^ 
(^ 4JV «U3 (_>ijJU (_g jJI CjjJl^JI j ir-ntl jllalaJ L&jJI jiaj La Ii! 3 jti 1 nl'^ 
. d' ^ , ,.la j| 4j^£La ??-l'- , j nj 1 -*-" J iiajtll ClUjjtA j^c ^ 1 ajj 7r 1 1 n_i LxjI dJJ j 
I J "■■-" CjI Jls-^I 1 _^jjju js>-\ (j^-ij ^^-^Ltl CjI Jl>-I I a-i^aj 7"jj-o (j^j j_u£ (Jj-^J 
(jLojJI 3jJ-3 Jljju (jl .jjj Lul-(JL>JI <LiuaIaJ-l i-A ( _ T J-»-> Vj . Lglbj-LS-J I J 1 »o J 
1 LAJjf (--l^SjIj CujJl>- (_ 7 ^-ll CjI Jl>-2 I 4 < j j La ( _ 7 i^. till L& J^f 1 iilLn ^1 
lj"n*J (jl 3JLsr"n nLS 4-mdJ Jljju V (j-«j-II O^J d J^ T" 5JLa-"i 1 ul dlti (^jj (j2 
CjI Jls-^I jai-jj I giblja ' (JSj (—la 1 u^JI (jj^^Jill 4 'nf (jj^ mhII (jj-^' 0'-'- uJ ! 

"(j •"'""•' "_' 'LJI VI L^j^iij i"inli 11 (_jj-!l 4_LoJ2 1 SLp. (^>c i— a&jej Laj^Jij 3Ll>- 
(_p u » 1 ujj «Gl Jl3-I /jJLju (_gJJI j i^aaJI (<sJ1jla-4J3jjlaj joi^. (j-o (_jJjl La JSLi 
' aim (_g JJI (jLojJI jljil (j-u (j"n<J O^J-' *-*^ 4_cuAj JJ ' -""'J (j! (_j-!l *J^>- 
_}j_<_u ^1^. L^_l>-j_4J (J-4-»J d j -^ ' a j d ^ a ^e_u1 1 JlA (_ T J^. 7"jJ-II ^ ^ rt i imI^ 
^ " 1 J a ("1 1 njtj }l£ 1 I4J icJaLvi (_jJJI ' fljjJaJl <-3j-»J (j! J-i^- (j-° CjI jLa-VI 
(_3_LLa_LJ3 4_lJ3 (j7i mj (_gjjl 9) 1 a c jLLalo (j-a ( _ T ^ism CjIJl>-I ^1 \ La u (ji 

-(j^j-ojJI 7-jJJ.I - j'l^j Lajj (j^Jj^l JL>-jJI jlSLaV AjvjLu 3-^a-u23 LolSL»-l 
(jl (JjL^tjj (jiJj'iil SLljv (_jJI ^ ' " a ' )«-3-^j i^j-II j-<k-lj-& (j-o u n'Ctll (_,i^. 

( _ T 3 4jolr 4j^Iiu jL^Jal (_,i^. Sj a Lualja ci*£ i—aj^^Ji aLoI ^ 1 ■■■-" i^>J cr^*" 
(JjjLlII (_yi^. Cl.<Co- <LxCjju3jjzj 4-J t~ uLijjii dULufc (ji i_J^J jl * ' a * 1 1 lill i 
(j^i-jjll 4a.| ju •■ j jt\* Luijj^ . Ii ^S.Aj r"3'J."""' I "" 'Li^-i-ui^ Zj£-ai Ijjii-Lj^i 
^ />vj , ^> ^ jLLa-LxJ jy^Ul ^^1 (j iaj la ' ) (j^->- /^jL_uIjJ i _ T b 4_i£.^_Li3^Xl aI JuljIj 
L4JL1 j Lta-aJI L*JJi jiSLal L^J Qj a ' aj 2 j -1 j_; S3 LolSL».| - J a N tajj j-cisL>JI 
^^-Lc ^Lj_o L*ijjJ .(Jj^jjij V 4 Ig -v (S-4JL1 ^j-^sUI JL>-j (jj 1 njj CjLflljji. 

*LIaJ J^- SjjLuJI S^£LaJI c^JL? liL^a iS^jJls SjSHs ^j>LaJ ^ (j-«SLj liilj 

( _ t jJI «Qj^Iaj 5^o (Jj^ r^ 3 -? LyJ^£L}13^ * . Lojti^. 4j 1 no i"ill 3^.jju>J,I 
in mseia JLils-l ^>»-o >* heliocentric universe ^m uJI ej^j^ Lij^ (jLi Jj^j 
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(_gjJI (j^SDI 4-jj-la-j c^jL^-I (J-Aj ioJl^S 2jj IA^i jjjjjSLujjji *Lv (jj| (j-oj 
(_>^3j IjLtj iityj-p-jj ,^..tl tilli »1 olr (_>-aju CjVjLcuJ (jx. jn<i ."ill 0^£j-a 
di 21 j I i nl y^i la * (jl ;j oil (jA_a_sj * cLaLIiajj (j^SJj ala i "j* jj i *~*" ^_lLjJL>- 
(J^IjjlII j^c (JSL-u (JLujJ (jl (jSLaj ij iSjaJLc CjVLa-a (^ "J^ d J J ' '"■ 5>J^" 

7cj^-JulII (oi^. ^yJI SjjJl»- oljj t-ali VesaliuSjjj^jJLcu^ JL>ol (^1 oj| (_ylll 

("ij i juSI I jLtj rn i n->Jl (^ <ij^ajJI SjjjJI jj i iaj ^1 (^jLi Lei (_£JJI Laj 
(j^Laj V '"'Ijj <^"j 4XLal ojui (_p . I JlSjfcj SJjJl>- «Ul3.3 <_l!1 jjl CjLu^su^JI 
I ; , . . A \ T jj ,^~ ^Ir I'm nj (^ La J£ I '< 1 r lil VI LgJj-caLojj L^-HjLsJlJ aLWI 

'"■ ila rt (_t^"^ Cj1Jl>-^i1 («->-j j'h* > 
LifcLcs-jJa (_ylll CjVjl 1 n"ill (_,i^. 3jL>-^U jo^jVjL*-a ( _ t 3 (j^i.jjj.1 <_*jfci 
dlJ^cLu/ jl 1 " 'j 3 Lb I (_ 7 jJ! <Ll»-jL>JIj 3-jii-l jJI (_Lal^j(JI (j£. d^toJI ^1 Lui 
J^sIjjJJ^jLoIjJ^ (j^i-jJII r-lj il i^yibUI (^iTjLjjJaJjM dJJj jL^Lil <_,!£. 

cjjLoi ^ylll 5j.il ir-M^VIj 4j^SLi!lj S-j^LaivVI p-L^j^l Q^jsJLtj 3_l>.jL>JI 

L&Uol S^laJI dJJj ^ ^LjjJI oUol (_,!£: j_u£^M <d ojSLj ^ La-^ liJI JJl 
toj la 1 (j_)jJl (j^>-jJJ,l Lai . «\_i_L*_a OLJJ la * » (jjjLJI (_ 7 1^. -" ^j j 3 laa 1jjL^e_a 
CjbvLaj jljjl (_,lf '"'It* ct-^' «5jli-l jJI (_LaljJ<JI» jl 1 3 aj La 1 1 (_y3 (jLtaLi 
«Ll»-jL>JI (_Lal^j(JI 4_Lajklj jo-Ajl^SJ (j-a ja£.jJI j_Lc (0^-iL3 AxaLtll SjjiJI ^Lat 

^^cLaJljvlj i^j-SLs ^v (_LLi ^ jj-jj ^4^' ^LiLI jl j<JL«JI (jLi fo^al^Jlclj 
^GLaLi^l ^ bjjtA L&Uol ^SLoJ.1 al\ i jl (<sJL«JI I j^ oUol ^1 VI ^jL=ej3 

<3-j-2 LSIlI I ^ijjJI jl 4_l>-jL>JI (_Lal^j(JI (_ T ic LaLaj (_iajjj V a ) ^ flJ lLj-»J jl 
I_2_ljj Zl LtaJl J '^"" ^j-^>- 1 (J-alj^. (jjLLii ^1 (J_i i I J La i uj ^^ LpeJ ( _ 7 jJI 

«Ll»-jL>JI (J^I^jiJI (^ ^^jCxjLS (_yl!l fl^JaJul «_a LoLaLuj Sjj^oLLa Cjji^ji JiJ3 
<1^>-J ( _ T jij-joJjiJ I j^iaj (J^>- l£>*" * I J La ' 1 1 '*-^>- J d^-lj (oJj>J I J>La3 ( _^ \ >y a 
J_alj_«JI ^^Jl (jL*-3.jJS ojjJajj /<sjjl!I Sj-ujtA (jLi i_£_p (_ylll 4-iii.l jJI j t^ill 
ojui (jl : (JjJ3 I-(_Jjj>- I «Ll>-LJ (j-a d '"■"" (<sJjlII 4 »j it-> (_,Jjj «Ll>-Li (j^ «Ll»-jL>JI 
Lj_l>. ' '" 33 CjjLcaj «LuiaLLI <LLiiaj| CjIj'i i nil (_y3 (jjjjj^ L^J jLca 5) La-Lll 
.4x>-jL>JI (_Laljj(JI <JjJiaJ (^l-^yJjVI SjJiJjl «_a t_U>. j^JI 
Cj Lji La i-LJ CjLjJljsoj 3_j^£la Cju^LojI jis*i* tLujjjiJI SjjIlII j La£ (jl£ 
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JLlj LaJI ,- 1 r j i3j_jJLi-aJI CjLlSLHIj Cj^LjjjJI jj jk. J-g^u j-i^aaJI dlli 

(jIaLiilj (JjjSLII (jjtxl! f-£j-^ jl i^uJlj ^-"jj i-dLuk (jl£ <_a-& l-ylj i£ >l . ^<"aVI 
<JiiLS^L«JI ^^a «_uj/jjj 3jjJl»- 3l>"l d>^ '-'*»■ jtl (jJJ (_£-*' Lx- 4 urban 2^j Jaa-JI 

2_j_sIjJLj>JI i_3j mi< II 2_£j^. ^yk: Le-ilslj 9p? j $la (^j-ll j-o'i/l i4jjUe1II 
(_,-3 LlJiL^J 3j>i (-ill jj| dj^ ni Lijijjl (jLs LJ-y^' JLuu-aJI (_,lr Lol .(_dl jjl 
Jljj LaJI (_,i^.J . dlli Jjlj < =L>-yJ i_Jj|j->- (j-a I J » j" Loj d^-ujl" i n"j^-JI)> ^LiJS 
2_cLLcaj ijjjjjiill (JLjco ( _ t 3 Cjljl£jbu j^i-3i J . ^.»1I lilli Lylj (_,->• jJj-i£il I 
pljJL>-l joJ5 , 2<~ I ,Ullj 3j->"j «L^LL>jJLtl CjIj^Ij r-LvjJI 3^.Lu^3j (j-fl i "II 
j La£ /-Jl j '^"" (j_a Ujljj' CjIS ' (_ylll SLpJI j_<fcLla_a (j-a dlli j_lCJ JjjLlII 

2 _i «iUtl Sjjill c^Jl£ lil 1 1«* (Jlj i nil (_j3Lj Ll&j . JL»- (_yJI JL»- (j-o 1 3"i yj 

( _ T 3 Js i""i 4-l^JjJI SjjIlII (jl a I iL-uL-ul CjLcljIii-Vlj CjljjJajJI £J-$J (j ' +" 1 " 1 
ij^J (<sJj (_*JI jjl tliXJ ct^' CjIjIS^LiVI eJJb (_p j^c dli^aALa 3j_&li3 L$3li Jl>- 

L&j-ii- (j^l-II cjIj_j^>JI (Jj-SLj (jl I &l "■ c I JLo (<u j L$j Jl^. (3^'- tu (j- u '-^! 

(_,JI (jjj-JaJ-jj IjUJl^j- ( _ r Je_La (jj*r (J ^(jU-v Lx-« liJI jjl «Lxl*Jlj (j jj SLdl I 
oJlj* (Jj-»- j 4_lx_L*JI 3jj-jJI jj j la (_jJI (^LlILi CjjI «Li!Lje-a 3j_Laj jj-o^l 
3j_<fcLiaJI dJJj Ij-Ijuj (jJJJI (j-ii-jjJJ JJjlj SJljJlC j-u-uLxJ Ji^o CjVji i <i"ill 

,_^u_oL>JI (jj-ill (_y3 ' " 'J J la Ji^ 2_jjjJjiJ| Sjjiil (jjj'i/l CjLjIjuJI LlxJl^ U 

ltd , >. /j i tl ^_c£3_t_)» l_3j-jlj La (j^-i cJJU'3- 1 '3— *"'J 0^-*"jJX' o^* I cj*-^ J '"'^ 
(_, lr (jl aitaj (jljjoju (jl jui LxJL^j L^jI i S-yjJjJI SjjiUI (j-uj ((Renaissance 
4_>L£ ^ Jacob Burckhardt Ojl j^jj ; t_jj^L>- t_ufcj jiila . ji^-lj f-jjiaj^ 
The civilization of the Renaissance in LJLLajl ^ 2 .^j'tl j .^^ SjLia^. J^>- 
(jl jji. .3JljJl>- CjLcjiiJ, ' j<* 4jIJlJ (ji^ j r^if ,j^aL>JI (jj-ill (jj (_yJI Italy 
«Gj_ujtAj foJLtJI <_1 1 i a I jj Laj J^ L^L^ 7"J-^> *^l lilli «LiLj^ (_y3 cda^v^lj (_g JJI 
^lj'^^ ( _ T ji LxjI tLtxJjdl Sjjill (jl (_3-k JiSjJ CjuLo L*l!i Jjlj Cjj_^ii (jSJj '• 
(jjj^Lill (jLoX. Jl^J ^ i a J ' 1 1 j Lac (_ T 3 CjljJa j jS ri" 1 1 (_y3 3JjJl>- CjL*L>oI 
«LuljJ (J^. I j » •> ("i j (S^jIjjj (j^aji^^l '"'I tajlaie a j •"■ 1 1 _,^'* J lajtll til! j ( _ T 3 
jl£Lal Lljl^ Uj i(Jj^ (j-o fft^J (<sJL«JI * o i aJ /<sJ (j-X-a (j-<-fljl ( nil JLj-jJI ji^-3' 
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I g i a I i 'n i \ ji j U i njl jt^Lal (_>l3jL«3 (JjLtuJI (^ (2r> 1 o fl U (^j^SLiHI «Vj\» 
f<i^J I o r I j /ojijlSLai i~.lo it? tjjjJI (j-uls j UJ, I *Vjji ji^Lai j iVi <^ o^ 4Jl^ 

^jj ifl 1 o * 1 j ala i '-j' jlSjSt (jj^JLitJ <jj JJ1 ^ iJa^ III >jLac lO rt Q^* ' f J T '"'*** 

(jLi! »j;j •"■ c^jLs (_ylJI Q^Ia^Lai jt^Lai Lai .4jjL^oj «GujJij juAJS (_jl^. 

Ijl or j I j"^i A I ^Ir Ij j£i JJ3 Sjia^ill j i-*f (_gj£Lia (jLa (-la i uaJI jj Lajtll 

5 /<s-L«JI aJJLj Ir jj| SjjiLiill olio I Mill I dJJj JSUj SJ-iJl^JI oL&UoVI 
jjji (jlj JjJjj il i-jLjcj^Lj Edwin Burtt Cjj_u (jj- 5 ' Jlj mil I JL& <_,!£. t_xjj>=j 
(Jjj^sl cjjI£ Lij ,j .^.«tl tdJj ( _ T a L^oJl23j cjLuIou^JI ^fl (j-*^ («i*il aJl23 

^ Ja-g-jLlI j ta£ (JL3 jt— i "ji ^l L^-La jiSI (jjla^Lal ^l f->-JJ djLtoiaLj^JI 
(J_<ia_fl_i L<-i_a_-v ajJUlII /y^ joj (j-oj ( _ T J^3U^J! (<sJj(JI ( _ T 3 lj>j_LiA LojJij Ji^ji 
(jL£ . I j* tl , --.ij (jjJa^Lal jLSLal 3 j <\ fri (- I r 2 <>• j *tl « La£ JL>-J Jlj^Lj 
(__^3L>- ^^Jjlaj LjjlsIj l3j_cuLi3 /j La i uJJl j j i a » 1 1 4^jj/^LiI 4 j i n'rlu ^jla^Lal 
(JjLtuJI ^yfl Jy>-J 4J (jK 4Jlj u <\i<7-». /sJLc: JH.I ,<s-!Lc. jl (jJ! i_xAJ il I JL>. 
-ij->-J L$J (jl£ ^iila jaiill 5j S, a a 1 1 J '"* J 22 i a "j Sj^Ull «Luio2l (j£, J ua£La 
j-&jj>- (jl_i 4_!j-2_i cdJi j, I c jjjJa^Lal jlj jJDj ^ i "■-" /aiill (jx. J Sj i ■■ a 
^^JLlI (j-* Cj Lj-iia Lj^J Li Lu^jjla (jLa dilj ^Ir j i JJjlII jjfc "ili^sij J^j-jJI 
/. I c A-pOJI j! "-lij-;;;! lJIj 'Ui IJ14J . ( _ t JLl«JI Ji^vjJI cLSj^v 4^jlaj ujtx-i 
j*v aJ •" j La « 1 1 7-I i .ri^VI JjLia ^^3 2 <>>/j'tl j ,^r- q[j\ jj^la^ia? ^£La 3j iti 
j-l^£l jJ^Lv ^Jjul jj LaJ (_^b ^iiil> (J-aLc j_A (_ 3 _Laj_ujJl jj .^*tl (jul aia i -j* 

3 .^jitl 
(_yi 2 , ^ j ; tl j ,^. r- «^>-j_j (jl JjL>- 4JLs Hans Baron ojjW j-JL* \-*> 

CU^g-U (jjju 7"lj • J^>-l *(_3-^" l?i (_3-!J ^-i- J-^l '^H- U 'T! J - U <- r 'Lj-"'1 (_3-I| LiJLLa^f 
dlli (jLiI (j^uLiiitt jiLaJI (^ SJjJl^JI oLfcUoVlj 3-u-uIjiiiII J^IjjJI (jc 
3j_Laj ja^Jjjv (j^ «jl£jJIj Cjljijv'al ^1 j-LaJLj I tJ ]\ (JjjLlIu I J^v I 1 a j Ltajdl 
.«Gj_j_iola J-2-iJ (j-ai*JI ti^c-JI 7-jj *l^il ^1 j^'i/l 3jL^J ^^3 Cj^I 3 ri I" -Tea 
i". Ir LaJ (_jjJI SjjJLsJI 3 j 2 1 >J I j 3_j£.LaivVI CjL&LsoVI (ji OJJ^ L?'J '^^ 
joiaJI jjjk' (j^ (Sj-oLv j3i L^J ^IS 1 400 «Luj LcuJji ( _ T 3 '"'T - ''" ' (*J ^J^La^J 

Paul O. Kristeller j-Lujj jKjjjjI Jjj ^Ij ^1 dili Jjj l_Lul I ila .ciuj^JI 
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j_i«a.£ (jLiI ^JJ-* (_j-^-!l ** fl-lljj. I 2jjl .>.-.tl CjIj_uJLUI (jl_i (Jj-2j ouJl>-j 
jJa CjIj_ljJLL!I dil3 (jl jLO^Li /sJjJI jj taj ^le. *\jt jh] I4I (jl£ 3 .^j'.tl 
3_l«1«JI oLji fc'.tlj ( __ > Ioj^iII /-Jj ) lagl! (_,lr ciJ I jj I (j^^ &Xlj (j-uLiJl Cjj j -v I 

j_ujLfllII (jji Iji^-lj ijl^yJI s-"*- 5 '*'" Ernest Cassirerjjj-Lml^i'i m'ij? Lol 

(jLxjVI jj* ^ -^-j III j'^"" (j^ oj^Lajj ti<jJL>JI jslaJI 3j_&LLi (J^>- 7"^-^ (_t-^' 
4_Lo i_j_iL^- (_a (JlxjVI I jufc f-^j^! J-*J I jl\t ^" , ,.lj 2Js^L>JI (jLcujVI 3j-£j 

i 'I I" jl .j i^itll dili (jLl! r-l .^", ,„Vlj at^^M all 3JlJJl>. £_&l_La *Ll3 (^Jl 
3_lJ| i n iVI 2_cJ_Lll j *-l la ^ (j- Ij 3 la " Cf*il£ SjjJoJI 4j^SLaJI CjLaLsoVI 
diij <JjJl£ Jjfc tj^ij iS^UI SjjiJI j '~r ^ L&p? Jilol t_^jl\ Humanism 
3JjJlj>JI Sj^SLill CiL&UoVI dJJj JjlstJ (jl (^Ic Sj-iLs L^jli JL=>- (_yfl icj-ill 

• T SJljIdj 4itj_u1j (j o < ni (_ T k ' J o J ^"j ' fllj» 

«Lc j I J^ 4_<-3 (jlajLtj LaSj^ Hercourt Brown (JjIj-j •— ! jj^j'- a j-*3l 
^J| tGjj i ii<i_i *-3.ij tiajji^JI jsiaJI aljJs j_yl^ ij-*^ A '** j*" j '^"~ (jLi ijj^ 
(j .hI (jLl Jj-Sj 7"ljJ sQ^L^jj «Lc}VI dlli i— fljj jL^Iaj (jJI pj-^" J^S .aLo^I 
LLjLujI ^ ta .'"j " JL^JtJI dJJi (j^ oj^Lsjj (<sJj(JI Sjj i ii a (j^^j j! L^JJJ ''"^ lj-° 
j la ' 'L^-J (jl J-^C- • a i^gjll j'^i* Cj^Lji (_ylll S JjJijsJI 7"J^-1! *-« Lj Jag 

.Joan Gadol JjjLv ol^? - 5jjI£L1I £yi 3jIsj1jla CjJl».j ojui oj'j-^ 

CjjL^Sjjj jJLa. IjJLa. (^jjj! (J1_<jijI jJt (j_o (jLl Jj ii l£ (j VI ^j Vi" i n i 
Jl^I ( j_ a 5 , ^ j ; tl j ,^^ jbl 4jjjjj /oiaJI aJl21! •« /Vjj...^" ^^a Burckhardt 

i-illi oWl j-Si-aJI < - :j ljl-^ lt^ ^jIjJ 3 Lr^\ Jj^lilj >ii*-^l J-°l_^- (j* (_^ r 
(j_o (Jj^i-I 4£.L<tv ijJLufcj . ALa'i/l ^1 jsiaJI Sj_i i n«ii Cjjl3^ (^Jl (j-A J(j<ll 
l_ja-lj il L^jI j SJSLcuIl /&^jj>JL»-a ^^3 Lj£.Lil».l ^y^tla l^sej (jJJJI (jui-jJJ,l 
SJljLji CxJLS (_yJ-ll 2 j \l ,^" aVIj 3_j^.L <l ivVI J^I^aJI 2 jo iti f_j\r (jjj£jj 
/a^jLuljJ (^ I SlU'ia aj tail I ojui (j^ IjJlJejI (jJJJI (jJ^SLill j>j' (j-°J .cdl jj| 

Luii (jl Jill F. Engles jl^ol dLjjij^aj Karl Marx (j^jLo Jjl£ ^j^LlUoj 

joiaJI aJi2HJ A^n its! jijS I ( _ T A > o**i -r o 1 1 tLuJCJl i " 1 1 j jj JaJ Ij CjL>-L>JI (jl (_jJI 
^£j^j (<sJj(JI (jLl (jl^SLill (jl Jui (_f(j l*11 ji . I J i "■-" CjIjlaLsJI (j^a 4jjj^_ij^3J 
»l olr «L>- (jl Loj . gQjj i no (_y3 jo£L»jj 4j 'I ualal (jjujii (_yl£. j-a'i/l ^jL^J (_y3 
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(_^fl G.Simmel J-*j) y-j_$j».jM. Weber j^j-3 u^Lo JLial (jUVl pLto-VI 
t ^>-j^ iiii II (jj_iLll (j_a (JJ^ JLajjI a j '"-^ ?e_i_uLlj1 (jjJLJl (j_a ^tJ-*"^' ' fl-uaJJl 
(j_a liLljj j_L>olj (jjiSjLa I o j ^*l . .. jl£Lsl ^JaiaJ (_yl^. (j^L«-»-J L>-lj (j^>- 

J^IjjlII [j-u 3-ajL2JI SjuIs^JI SJs}L*JI /. Ir -J-a-ijj j-j^ l$I-I a ftj-j^3 J^Li. 

x_«jj>J,I (_y^ > j i"i" (_jjJI 3j^SLaJI (j^vljjjlj «Ll>-u (j-a 2j 'I i^'aVtj 4_jcLxi>-VI 

*j j ••■ aj (^ I j m^jLa l^jtj L=tj Jl3 4Jla Edgar Zilsel Jj-Ij jL>--^ L°l 

3JLa^>. (>_i .ilajjJI (jJJ <GVLLa 2 I mini ^yfl cjjfcj jl lIcjJ^J! *sl»J! aljrtt 
' A J i J " J ti*JJ-^>JI («_L«JI j j gia (j^J vl i^'aVI j— lc CjijJa (_yi!l .-iljjU'tl 
pl^ji.1 (jl ^jJI-^yCj null i±t»-LJIj^£Lfli,l W.G.Ong /tjjl ^pJjJ (_^ij Lx-yJ 

i_a>Lo.l ^^ cjLUJIIj i_<j£L! *-<-ulj jl i**i*il £y» di!i <u!l ^j| Loj 3,-LUtl 
w-gJLa r-l j" 'I f. I c (^-j^SiiUj (jjiLLlI j-^>-l J^S (&^->jLikaj I j j a I j a <_^jfc! j-a 
■" J j I c 4_^aL>- C^jlS Sj—iilS JJ-°' (j-Il (4-AjUajl **->-JJ ,-" **J jS> flj (_^ ^'^ 

>ij>£ Liii^j^Ji dltj£.2_L«l»JI SjjiJI (jJI (j-I^Li ,_£j! ^jJI jjjVI icdlaJT 
(jJI ( jjjLj'i/Lj j-^->j 3_L«i«J! Sjjil! (jl LijLio Sjjjl>. S^SLcj J. G. Crowther 
"JJ* i^aJI» | -^jIj tlr^ "I . (sJLlI! tjvj lSj'^^j^" j I O^V SJ^^^II 2J3^L»JI 
-i Uj,„jll j ,^..tl ^ Ll»-^JjjSJlII jj Iqj J^»- ^_il(_; . nL i_uS (_£ JJI -L White, Jr 
. LiLsjIj Llm /aLiJIj Lp-^J jjSLU I (ji_> Sjijlsj i^^Lc i_l!Ll& (jl ^1 <_*ji j jJla 

-(jj_^3jj>J I j (jaoISoJI (jlS I jl LxX. JjJl>- JIJj-u Lijuiji (_jJI jjLjj LlA 

*-$l (jl^ ji^-Lepnardo da Vinci 1( _, mim'^I^ jjijLj^jJ Jliul jLj^ S^jsL^. •" j I aj 
John (Jjjlj (j^j_ui (j_j*- S^tH^ (JlJ-i-uJl \j-tt iJs s> ~ * (z^l^ aJ~22 l _ 7 \^. ju^p j^\ 
.«Oljl£ijlj /oJjJI Aji^(^^^^l(ji_LiSlII ^Vj^J ^^ujJ «GI Herman Randall 
jLoiA ^ j_uQJI (_,i£. ^iio ^yJoljil j jjjLJ^jJ 3jji^ Jjjlj ji^-Jj (j! t^lP'J 
j^e_i (_yJ-C 4 " < j j U ^Jlj*_jj /<s_L«JI ^(jiij Jjjlj (jl (_5-!l J-^'j <= ^ t iJ^J <«JjtII 
ijJLui (jl LJu (jc "-j-ijJJ ^i «ll«Jj . (jj^'si-ill tj/js Gjri^- jl (Jj4j ."'J'^ 1— ijLse-a 
' " 1 1 J -«- J (_jJI (jjjLjj/^Ll )«-»-Ij JJJil!l ljui (jlj SjJjLLo /nUII 3j_ui CjLJj^jij 
. tQjtqjJaj joiaJI pjjiaj^ (_jJI L^J^L>- (j^a (jj^'Ciillj »l aUtl j la b ( _ T l!l jJajJI 
VI diiflJI joi^. ji jjlxa-jSju J i ajj pjjioj^ (j^ La 4Ji (_jij (j^ (jj^SLill (j-«^ 
j^JjJ (_g JJI tLjt^la J^ii- (j-a .iJi^tlj j<si«JI (jl (jj^i-l (_^jJ L«-Lu 1 1 air (jl^J 
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j ^.Ijt^ll 2 t\-^\l «j hypotheses ^liu (_ps j>ill (^jji^ 2_iihL^I /<uLcj l _^i^. 

4jX.Ll»^5J l _^sjJl^\ (J^i2 «LL-vj_o (<u i^Luj-u dlti ^1 (jSLol La <— IjL^tll! tlj^vlj 
(j-O (<S_L*JI l—flJ^JU (JU JJ . ■-' I V I l_*jaj l_LjT (_yl^. • d ''- a j L>uj jl Sjj-lij (_y3 

i_i>il tl)_9^ «u*J Jj it_)ljj^aJI Jjlu« j_a| jji j^till I Jui (_,i^. 4j*^1o J^L*. 
ja_L«JI w-g-La (_J3 A j i ii _mj-11 ' " ' I j la *- 1 1 ' a i-qj (_jJI 4_Lo ^j>JL! jj uagj I ^1 
<JjjL£ .j_^L>JI (_,_£ JL>JI 4-A^. jji La jl ^^jiaUl /yi L4I0 (jL? La -^ ■ "*'■ 
SjjiJIj jaU! u^l 4j-oL>- 3j_lij (_;->• j" 1 n" ja^J Luioj^. (jjj-ll (j-ii-jj-HI jLCal 
. « ( _ T JuJI (_)-a*J L$J «LflJLje-o (_fjj>-l jJ^-i 4^»-j O^L^ L^\ L)* ' ' '^.i.' ' "J ^J oUll 
Ij_Lij (_3-^-!l '"'L?J tall I ^1 j la * 1 1 ^1 iJj-«j (j-ii-jjJJ (_>-^*J (jl Lb j_o jJila 
(JJ-dJ J->-l i _ 3 -L«-4J ««b*-jL>.» (j_« 2l cLtoiilJ ^Jjul «(J^>-I -3» (j-« pU II j Lola (jt-^- 
(jJ! (jrJj^l 4j$j-ot (_^fl J-^-J-J -t^j uij 'I j -^ »tl ^yfl /oJjJI (jL? U 4J| >Lio 
(_yi (J-'- <4 -y (*i*JI j»Jl2j (jU (jjljJ U'^-^jj-*'' (j-° Lh-" (j" i^jLluojJsj jJq 1 iiji 
43Ljj La_Ll «LcJLje-a 3JijJl>- CjujJiu JJJ-JJ ojlSLs^ j^jIsjLla (_£j£Ls jLu jjJ^ 
«QjJl^>- aj la ' j<sl«JI (_yJ! *j \\',\\ eJ-tb j! (_yJ! Lufc SjLiioVI jJljsoj . 4_iiajijJ3j 
«L>-L>Jl OM la Lufc (j-«J . ^q-LljI i _ 7 ^vjJ_a (j-o aojJI ^JlJUoiJI 5i la u\ ^_ 3 -^J 1Jl>- 

/<s_L«JI JL». 4_LLc (jL^ Loj (j-^ 3 mj-tl j j ' <a • 1 1 cjI^P (^ d^toJI (jJ! 3jj<m 

(jj^'CiiU jj-J! Lai . L^jLiiuJ i_2jjJij 'LujiaJ! SjjiJLi j-o^l ^ijd La lil lijljjl 
(_, 1 n'tj-aJl ( _ 7 SLJjjISL!I (jL? Jl^S Ltoj 1 "j II j ,^.tl ^j|r ^^3 lj^=j (jj JJI (Jjlj'i/I 
i(3j^-iiL«JI oj-^" CjLi! Ja «_a SjLjSLII ^^3 pj-<i (_£ JJI Pierre Duhem (<ujj j^j 

( _ 7 3 (aJjlJ! «UjlljJlJ p~'J~ (_ T J-II «LxjjjJ,l (JJLiJlJ^ Jji 4JI (J^VjJI I Jljfc (jJI I ■ I I II Mj 

.4joUII Sjjillj iJ^jJlj>JI j«JL«JI 3l_JuJ (_yi^. tf^p'j . '"J ' J '^"11 
3^^L«JI (^^C. 1 ~ . -a- j 1 1 ^jJ! (jjj i^jj V SjjjjJlU tfjufc i—lUej^si (j? Jka.^ '& 

o* Vjj !^-!j Jj i^J 1 ^' *Ui«JI jLCal ^yJI >Lio^jljJLv jLCal jJ^i^yl!! 
(j^-ajl 1 nllj 'U^caLtAj <G JjLjii jLCalj j>jLCal ^ru 4Js}L*JI ^. qj" ~»~ j j liili 

j_4i (S-^jLuIjJ (_yji g- g i 1, 1 I jui f^ (j T <3 ' J ^J-!^ (j-° («-^Aj* O^i iSjjiLiA «LlLc 
LlUJj . Lij-<-uL> 5jtXiJaJI J^a. iiJ! jj| JjLJI j$Jil\ jLu ^ ^L^ujVI jLglal 
jSJu 'Loujj-AI jj-a LtJU (jLS Ja-j 1 ujJI j 1 a « 1 1 ( _ T 3 (oiaJu (S-iJJ aL»j-A| (jl ji jj 
jjLtuJ 7-lj (j 1 -*- lS>*"I 8^Iaa> LLai- (jl VI «l_Lo (jl£ La joj «(_, mi'm^Ij jJjlJjjJ)) 

oj-SLs Jj_col J-»-j (jl (jLCs njjLCal «LLo jjjLj^jJ S"iinl (_g JJI jji^-al! ^c 
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uu^aJI folaJI 5jj»IB 



' " \J i Lr^' liiLsejV! <j! JLu daj i ujj| j .^»»tl ,_<J ^SLi!l tLb (j-o SJiaj- 



sLjSjJjjI^JJ < . , ,^.."tl 4_oJu (j£, M »>»a i«Ljljl ( _ T 3 < flail Jj-uJ I la -- II (jlalj^ (j- 
i_Juil ojui (_p (j-o ja£.jj| ( _ 7 i^. «U| V! . <>^£La Callj (_j^JI (j mi^jaJI Cjl^lllj 
jLj^sj «Gl_<-u!j.3j (a_L«JI 7c_jjLj ( _ 3 -3 LoLi LSj^Ia C-c2 •"■ tULi^.1 (jLa Jii-Lilj 

» ' "J ' J L^ajLJl ^^JS /cJuJI 4_i_u1j.} 4_U1_A| tfjou jj-* (jjL?-^- 1 Ji^* OjU 
J i>>ai <13jji_a tfj^Lajj i±jjJij»JI jaUl SLiioJb -i j" "j » a (ji^ o' J^' (j -0 ^J^J 

SjjAJI Jj-»- cjLuIjJij Ij og i ..I (jjjJI (jj^SLill (^^c Lujj^v J-<iSLj (j^Jj 
^_^_i ( _ T i-c IjijLj-u (jjjJI <j\jjL>J,l (j-o 3x.Lt»- j£'i t_t»-I^JI (j-o (jj-i ^_i oUll 

(tt^lo Ijjj i a3 i_l!l jj| joJjlII (JL>-J /ytaxujJl J j i a » 1 I Cjl^i! ja^jLj/ljJ ( _ T 3 («->J-i 
j iii c t _^_t l_Ti_J 1 (jj-iill ( _ T 3 'JJ ^ ' "^ «U-oL>- ^1 f-^p *J3-^' ^Hj jJJL>- (jLj 
U £J * ^-' U-° 3x.L«^>iJ! aj-tb Jix-1 (j-o j-^i- j-4 A.C. Crombie ( _ 7 ->jajj£ Jj>-1j 
4-aljJLcl ,j_o f«-c.j-!l (_, I f «uLa Ernest Mody i^-ij-a <"< m Jj? La! <>ljjl>JII 
i_jjL>- a)-Lj 'LJI VI ijo^Sljl «U_<uklj Lla-j . ..jll j . .-» » 1 1 j^a (Jj^'Ci-iU '"" a I j i uL 

( _ 3 -a j loaJI cdJi (_£^£LiJ, jjiLdl aI(j. uVI S^SLs J^*- I la a >u j 3 ^jj j'-* j>i -" 

(_g^£Lio (jl (j-a /ai.jJI (_5i^- 'LJI (_J^J^45 .cijJi^JI joJjJI jjiajj AxaJjul SjjSJI 
(j-£. Lal_c_i (j^_fl_LL?t_a «LaLtJ1 -^ 3 J_J ' ^*" (y^ IfijaSj /cJ j -"-^ jjjjjLtuJl ^jj-SJl 
-j mi f (jjj^LuJI (JJ-SJI J|j*C ii a (_g?-/a^Jl VI iUjiii^JI j ir-ull f_j°i a^S^Lla] 
(Jjuajj L^jLuj^v «Laj-a jLjUi-l (_,i^- Ij^J-^J '"'Ijj usul] tiJJj <-i^=-J (_,i^. l>^SLil 

. L^j Ltj_LC Jl j i" i mI j Ljj_i^j u^c- -j^'j 

LSjLu/ j>I_Lvj_13 (_gJJI j^l-^JI JIJjjJI aLo! JjJl>- (j-a I * • iLdJl i_Jj-i IjiSji 
LijL^lal (_,i^. '"'1 1'* (_ 7 ^JI (J^l^j(JI (_A Loj 4joUII Sjjill SLiiiJ <U^p ij^>- 
. \^y>- i_3^L>- (_5i^- Ij-Ilj L*J (ftl*JI ^J^jj-aj »l oUII (jlS 4 I'll ill (j^ L*lli j_lCJ 
( _ 3 -lJI i ^jj La llj 4 j o Ull Sjjill 3JLjtA (»^ (Jj^tjJI LJj^aJ (jl /—itxilajl (j-oj 
( ii i ii tl (jc J I i nj ^IjLj/ (Jj(J jl .3_ulj^ J£l mio ^_i i±x^c_JI ^1 L^j cJaLvi 

mJJlJSO (_5-Lc J '''"' J«-jljJlj J ■"■■'" LiJliJI (jj^Sl »l plr <li».J^lJ J^»J (S-I m, jJI 

(J^>- SJljLj CjjLS (_ylll '" Jj tall I (_y3 (S^-oJI *jj-oJ "ilLaLiJI jla i ujl Cju^Iaj 
>Lsl£ia Laltaj ^K^U.i.jVl ^LtaiJI ,jb oiJ j ^^k. jo.lt_^aj Lajj 3.j .Ull 
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j-a^l iLaLx-i 4*\ i nLoHaj A 2 i "" a *> «J ■ La II ^^3 «GujJi-i CjjLSj 'J^-V "-^ Ct^S 
Ijo '"'?j (*JJ 4jLjjJij (_£Joo (_j-lc ''^J' "jJI j Laid! (_y3 (jj^SLill j-i*J («-! (_£ -IxJI 
(j-a Lluv^j 3jL>- VI j>JL& tj^-lj • g-S-il-Q ' (_5-3 ^)^J~* p~tlj tix^tjJI «Lic •" J i iLdJi 



Laj I jLtj Cj^Ls (_ ajS i««LujJjlII SjjjJI)) 3j_&LLi (J^>- (»L$JI LcJIjjj/ (_jJI 

jJ (,!>. «uLa JL* 3jI (j^J Iji^j L^j cJab-l ^pjl i_ajjJaJI (_,.& 

3 ~J *• " a J 4_j_a_L*JI SjjiiJI »l air Cjj^>-I «Ll>-jL>- Lajjia i_L!Lui (ju 1 1 a \ i u 
l _ r ^ (J-l^JljJIj -1 Aj Lac (_jlc. ^LilLcuJI OUj laaJl 4_L>-^Lca ( _ T 3 <±^t-JI (_yic 
£Lj_sLi Cj La j I < oj til LlLulx -i^-J (_p3>uAj (jl jSjJJ ' a ^ (j-° 4JLs L^jLuj^j. 
(_, I r 5-dJl mJI i " 'I jj La LJ I (_yi ilK Mi"tl (j-a 4_p-LJ (j-a - j" iS a «La-L»JI (_£jJ 
JiSQJIj Cju^LajJI l*JJj Jjji^a J4-*^' l£>*"' «Ll>-u (j-a ra-^J ("ilg i nj •" Aj Lac 
l^jjii O^'-^' («i»JI (j^-jj- ^ »l oUll 4 1 1 nil L j-aal (jl£ La Llj . I ggae La (j-a 
(_lc 3-flJl i nil Cib>la.Lll 3_p-^Llo j_a <±^tjJI (_,lr LgJ^£L<Laj 3_Lal»-II (_*jfcl j-a 

(_,"m Jy>-j o^^"" O' l$jJL> l ' r ~ 1 '' o-° ^La L^Luj^v ( _ T a (jjj^juJIj &-&j Lac 
jJs Thomas S. Kuhn Q^ (j^La^j <_iLl£ (jLa 3_Lal*JI Sjjil! -a_&j_u-uLij ^^a 

3Jjbe-a ojLucL 3K ifu t, I aJJt J_*^»- 3x.jLuJ,l L.sljia'i/I J a ni /a.1 (^ J-a'i/l tfjJU 
.«LjJI ««Ll>-jL>JI Oj LaJLlI)) J joJjlII ^1 ««LlL>-IjJI flj La-Ll I » jL-aji (j-u > o-rll 
(j^. 4_l5 Cj-J '" |C " Jl>- (_yJI joSl^pjj ^jIjjj ("im ' " ' L La » 1 1 (jl OJ^ L^lj J^S 
L^Laju 3_LaJj>JI CjLjj LaJJI J^u (_gl i/aJjdl ^^ii-ljjl *LLl!I ^^3 . - . I , ^ a I " J^j-J 
(_dl JJIjoIjlII «Lb (jSL; aJ jjfcl^Ji JJJJ (_,JJ ^jl-^ill ^ (_£j! j^JJI J-a^l i Lcaju 
(j^. /n I < II j-^tc (_ylll J ^ljt\tl tiJJj dt-ie-Li-a I (jl Laj . Lftj-xi a flJ ( _ 7 ic IjjLa 

«_ll3jJI 7t_J_<^3i (_yJ-3. (j-Ljj/J I jj I j »l o Ull ^-3 ^Ir LvL>JI JLjul Lij-Ujlij 

jo_Lc JL> j-j i n I j 4_Lc (_, I t-"i II Lajj jl JljI i nil foJLrJI ?Lb (^ ^LjJju i_c>.jj 

; I j o /VJ i-il U^M ^ 4_Li>. L^J^L>- (j-a jjJ! (jl ^-1-iji S-ajL^A aJJb CjjLS 
/nUII lj-;Lp LaLajjil QaJaJ l^llj Laj IjjlS a^JjJI (_^>-jJ-aj si oUII (jl -I 

. 1 700 - 1450 3 i iii (jjj La SjinJI u£ cJjj^. ^,111 S^uJjJI Sjjillj 

iA j oUII Sjjill SjjfcLla (J^>- i"iiil"->-l J^ (ju>-jJJklj (jjj'CiiU sljl (jl -2 
jl (jjLpJI Jaaejj til! jS S^Ji^E-a 7-ljJ (_y3 -" J Lu ^LajVI (j-a U-ui dajejj LiSLs 

•lS/*"' H.P Ct^ (" <3 ''■!.' LaJ^9 (^lajLilII La-ij 
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uu^aJI plfiJI 5jj»IB 

4_j_ij|jj2l cl)L*_aLj>JI j J uil ^j^ » J Cj_iL£ lil 4_jl_3 j-a^l (j-SLj ■ i J "j 
(Jjj VI jLa A-biJI 7=-JjLj <Li-uljjJ 2 I ii" i n a Lai iii^I <-. La^aa> JiJS 4-iSLj^-a'^lj 
(j_a (jl Ji_lJ,I I Jl^J 4_goL>- 4_j_o_aI cr^3^ "^J^^ LijL»-aL>. |_£jl (_i ^^jjJlxj 
J I <tcJLl dlli (jl (jJil Vj i JjJl»j «Lj£ -J i ""' (jl (_Lal (_yi^. tii^taJlj <L-uljJl!l 
-" j tx.tl Lfil^pJ 3-aJii.j 2_i oUtl I " Lj i a — 1 «lj3l 4j£ La jJui-i Llx-oL^I LSjj 

/cLul (jl JLj_a (^JS £j\ ol i n Uj < )>ajI f>l ^ ' "I (j^- (cIjlj 2 LLa (j_a . ^I^_*_u JL>- (jyl^. 

i &jj la II jl Cjlj-iiill 4 <j j to (jc (&1»-J LLa joS ij^-Jj < ' ^-^ ' "J^ J uajd I (Jul 
olSjjtXI La_ij jlii.ll jJTjj ol i nt, I I j55^ (Jill 3-xaLtll '"«ljl-*-*iVI w-.UI-^i "tl 
(Jj^cVI Cju^Iaj (j£, ' aloiej 3 JjJL>- 4jolr Cju_>ii-i jj gla jj-i CjJLv ( _ 7 jJI 

i_j_lj>oj Sj_iiii <ilSjj/i (JLjjij (jl » jU" , ,, i jljjil Ijufc (_5^Lc La- 1 ii ij S(_ T ^ljiiII 

CjIjLjsoVI 4 » j j la j (<sJjlII T^jjLi (_y3 SjjJLc '"'lj' i "■"'" i "I (j£. 4_uiiLi jVI (_y3 

.(Jj^laJl tfjLtota j-i£- 4j ami 
(_jj| i'mh ii CjLje_iij CjLu/IjJ 4JLu-ajv _jji i_iuSL!l \jJt jl (aLu jl (_j-2j 
LJjJI lIiLjj/IjJlJI 7^_aLjj_l (_j-3 LjJLLj (Jljl V Cj-£ LaJ^JuC I J ;Jj »~j l(j»o-v 
i>-jj>j-a t_iLlSLII SjLjLa jj^J (jl (_,lr ijjj-aj^v JuSj 5_iSLjj_a , i?l JijLSjLifc 3-»-aLjEJ 
^j a ' ^* SB " 1 1 lLajvLlII L#J *£l£ >a «l^>- (j-a ^jLsJI ' ^"11 L^_La J i^"i ■ .i > Li*_pe_) 
(_,_jL*J JljJ La Lclj^ *_iialjli,l Ji^il! I JUfc J i nj (jl ^vjLS .4_uLi 2 j-«- (j-a 
(jh «"gU SilSL! j-3L>. 3_iLLaj (ji^i D' CJ ' a ~ ' ^^ j*_jJj'-II j'i)^ (j' ^4-° Ur 2 ^^ 
. i±t--^-Jlj «LjiIj jJI (j^a aL^JI (JisJI I Jui (_y3 -i j~l "I J i u|j ja^JJLi (JA IjJlJ^j Lo 

Lj^j .il^a jjj^jJI iLLtaj'i/l ^345tj S^LiVI ^j-ui aLl>JI ^ ^^Julxjij Vj 

c_lLiSLII (Jjj-il3 (J^L>- 3 JjJl^. CjI t\-*.\l ajS'li ^1 1 . >» aj /_lc «U 1 _gj'v i"i (_J j-a- i iilj 
(jl L_L& (_ 7 _L3^_fl_l 2l LiS 4_t_i_uLLaj «_u3^_a (j_a ^lol (_^ (^ 7c-J LciaJJ I «Lll Ju_ulj 

j_l-l5L1I (_gj_L«Ji,l j<sx.jJIj i_ILjJ1 ^LiJji^L! (^UlLalj 1 _gj'v i~i (__>^iJL>- (j£, j-^\ 

cLi-m-LaJI -■ i " a ^_a jj^ijjJJLlI 'Ujj* g I Jac I (_yj^Lajj (^jjLjii j>ljj| (_gJJI 

.i_jLSLII Ijuk sljl ^jjSL!! 3jwUtij 
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"r» n nn\\ rt ill *$&% *&d\ I 

£jj jjl » ,"■<- ^.uLjjl (j^Jill i _ 7 IL>.Li (j-« j-juS t t_AJ 

gLLq T evj 4_jjlj_lLd 5j_Aui L^ji ^^1 ^Lul S^jfcUo 1j_i_ujJ 
S^jii (j-t-i -S^SjJI L^jL^Ij j«JL*JI Sjj i no C^jjijjiJ ^Ij 

CjIjLuj i3^'^- (3-° I <jb." " u^-P*^ ^ 'j-^- 1 lSj-^'J 
(1918-1832) iTjjIj (>"iSLjJ jj JJ|» jl£j . 3-^jL»-« 

LiLl£ (_ il& il (_g'j-l! I J-^J IjJLi-i (jJJJI J-Q-uA (j-° 

4_^a (_£ij « cjj-a^U I j /cLl!! (ji_i f Ij-iJ! jtjjLj)) J^*- 

(jj_2JI IJlj* » I La a ( _ 7 ^ ^ yl^'' Sj ^ i"i <-^jlj jl£Ls2 

A^-Jaju (Jjl! (Jj lOjoLaa /sjfcJuJ 13 ^^3 [>JJJ UJ'"' """'..' 

. 4_J| Lijjil ^jJI <L>L£ ^ 

•oi/^-l ctP'ji- 1 ' "jj-^j (*1*J! d** i_S>=^ j^? 

I J^'^ j'h* 1 ct~*"^ L>^J ' ^'~*"''" 3JlJJL>- CjIji ( uQ 
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uu^aJI plfiJI 5jj»IB 

/<s_Lc. ^1 SjJaJJI c^JLSj . L^li«Jj 3jjtjjSL!l L^ubf ^,111 (jjji.VI ^>l-»-!1 <j-a 

(jjS^J jl /j i tig La jl i«_flj L$-La ^^jso^j 2 J *> a^*C «L-oljJ 4JI l"ji'~ diiflJI 
4_<Jjlj.3 (_JJJl^- (j>^ O' L3 ' " C l^l— «J >l ' " ^Jl «ULo Ij_oI (Jj/jJlJ joi^. SjljLs 

(J_*Jj 1 «_a_ilj 4_Lo J ua at alkj «LLx-a cr 5 ^ ' -a U~> XJ ' O"^" Lr J i^ j»Ltaj 
,_£?j LaJJ£. jjojlj j_p- i^ljJI ljufc ,j£, jj£. JL3 (430-354) j^U , „Ajt ^j„j l^tl 

»l o i nil (j-o i_jjL>JI ljui ( _ T a cxjLs jl »l o i nil 3^j-° lJ^S^ < cxjIS *!jj-o 4Ji_i 

(^Jl <jJJ-ll JL=*-j Sj la "' CLu\£j . It n't iSJ-xJ Vj j j i aJ V till j (jLa i_dl j jl 
lL1-LL!I ;*! i ii -v| ( _ r £ j S, flj (jl La (_£ j-ll /j fllJI SjJaJ L^O^SOJ »l I nil ^Ij^vl 
(j^. 1 Jufc JULJ l£Lj_AU t4_Jt_J_u-0 (j i ti~*. (_ 7 1^. £jS ill 1J 4Jj1 jL^j5e_J 7r j i n 1 0]j-i (_^>- 
(j_o •" J ' 1 a i5-JJI o i nil a! i n-val A »JjU (J^>- (J^"J-" fVjjfc 3>k-> <— 2^Li>-l 
Lx-Lu i 4j 4j^5 L»- t-jij L^-La (JSL!j «Ll>- Cj LcjLS (_& Lx.il a I i ii-v 2 1 dJJj (j Li » t^a 
(jJI (_Jjj>-I cLfljUa ("ij frjj i \-tb\ iS i ii Cj^-OJ 4Sj^Ull jjlaj-a L^JLi jjiji- 1 (JLS 
V-aj^c-cJI (_gl-L^j|j i^LiuJ i_ a-p a£^^\X\ LAjj i ii") 4_l>-jj CjLcjLS a^clII jl 
L$J-t! >J-i3 (jl l^iuo. LoJjj u^J^\ ,j£ lllljbvVl i^j^co ^yk: L$J (jlUlm 
4jJ3 »l I nil jL) (Jj-23 (0-ifcJii^. (jJjJI (a-JL«3 duLSj . L$JJJl>- (j-aj (_j^Lc (Jj^J 
. »1 I nil (jjS 4jil*_« 7c_UU-£i_a 4jji o i nil a I i n^^l ^jlj ^ysj2u Jo_jj>o d il tr> 

^j^ * * (j_a L?eJj_a (jlS ^e_u1 IjLjfc (_ T i^. (jjSJl t ^^>J (jl L^LH O-^i '^J^-^ 

^j„j a-jllaj Cju^kiJLi L^j^oJ cJ^- ^ ' "ji^ll iJ^J 'J^^*^- (j-^l '^!-y' JL " (tt-jJL»jJI 
*LiVI 7r o i n j /<sJ (jj^LII Jj-»- «ljl 2 1 o >. (j-C Sj I < r r-LjJJI (jlSLs i4jSLLi!l 
jtj 3j_LaJj| aj^tb (j| j-j-C . I j j -* i a (_y3 liiS > "7 ■ r T t jl I gj .°:.al i^j jjjtj , a\\ 
4j^IaJ pJJ-u" J-L3-iiJLui CLu\£ jl n.iin^a Ijl>.Ij LuU- Jjjtj V Cjjl^ (jjSLII 

. t ^ la .heliocentric i _yu <\ mi II 3_j3-^j-*j Jj S3 (J>i-I 3j^JaJ-(_)^>j VI 4j_^j^ 
(j^ o>L3j J>LjJ,l J_l3 (jj^LJI (jj-2JI ^yfl Phythgoras (j^jj^LLlS ^^ial 
jLill (Jjj 5^ J_^- t^lj^LIIj (_>I=j>LI 4^j^>- aLs Philolaus .(j^jV^LlS dili 

(_j_j| (_,— J >• tiJ Ii (_,— I c jjj a 4_j^I_j Cj iia_a jl l_a j<s_j i4_j_)_Sj o 

-(3jSj>s=J (jr Lc-aS'J T jJ (j^IjII Jj^ cJlill (jj-2JI) Aristarchus (juijj-jLtaxujI 

*l JjJI (jL) Lui i >i uuS, i La (jLcjjji Lul j_lC . ( _ > I3^3 ^j-x-a (_^jLtuJI (_y3 jLS La 
<tii l*II j iuj n-fc^ 5-Lje-LLu.l I f_j\r I jj i a 2 a (jSLj j<sJ (jjjJIj jsJjlII (ji_i (_gj_ilii"i1l 

>iSj I j (jjjLlII 4x-i^sj ct-^* - l ^-' "^'j^ (j-uLill (_,i^. o"j*^j ' "j^ j-6^ d\ *-° 
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(j_o (j\S La ja3 i«LlLc VjLLajj <i!l (Jje-i '-^' JlJ ? ,j *J"^' ct^ 'j'Jj Aj^ 16 ^^'-? 
4jIjI 4ju2 ij-^^*" L ^-^' (j-° *}Lto ("'-"'J o' *i 1} "*" L?^ JjLtuJ! j^H J^ 
(jLojJI jl.3 . (jJ^-2 4IL-u Sjuo I . i uajtHll (j_o _J*» (_j-2 7 r ^**' '^^ j^Lill tu (ji (jLCs 
tiJJij-JJij-o (J-AIj J^ 56 - 1 (j La-J-iJL> (j-° **JJ tall I ' " 'j J la a i«GjjJ till j Jjlj 

i^^^LjJ.1 (j^aU-J! qj21\ jLjI Martianus Capella }Lxj^ (j^^JLujLo jj ^^le. 

«L2u^_toi^ *jj <^*\ j jl-^"l alc L_flJI SjJ, JljJl>- (j_« '"""i^'l La (jLc^_*_u L^jI ^_lC 

(jj,Vj-SL_<_J JLLjjjLSLII cjLjLl^ ^,-3 dUij j ui c (j^_oL>JI (jj-2-ll cr-^ 
a] L-uaSLp jLCal (jf ,jjj I l^j! Lufcj . ( 1 464- 1 40 1 )Nicholas de CusaLujSLjj 

djo it Li fytaacgj ojlSLsl CxjLS Vj i M£ . <_o-p.^3 (j-o oLaJj (j! t_*^=J (jLS *-° (3" 
4j,Lvo (_yi^- OJ ta j 4_uJjJI oLm U;ll 4_j£ tllwa i_2jL>- (_£^£La jLu «ljl ji JG 

. jjjjuiil . sLllSLJ I /<uJL*j 

(j-Lc cJI^jj j -j Jl ^- '* g f ' pj3-^ L ^-t^ > Jl *j -^4^" -^ ^SLil! t-LLo (ji j_j£ 

Cillja^ . Ij-Slj I Jj** CjLuioLj^JI c-U-i^a-i (jlS cLiuila CjL-v^Ij^o! 2_3j_»J,| (JjjLlo 
t_gjL-iJj i I I t_^<-£ (j-^*- '-$->'A>^ v ^-^J j o"" "I J 4jjl o i nil aI i n-val «L-olj.} 

(jjJ! 3j_j4AII «Gj^IaJ (3^°j o^ ( ' 543- l473)Copernicus Nicholas^j^-ojjj^ 
i_gljJI (jL? Lx-£ ^ nS < II V ^ .i o i"i II Jj-»- i_^Ij^LIIj (_p=j2l (jljjJj J>^ 

«Gj^iiu (ji^. I (jl (j^J ' ^Jj C7^ liu-uil (JJJjSLujJjS (J - *^ • L ^-'- i Cr 1 ^ I JlJU-u 

«Gj^Iij (JJt>- LxjU SJljSI tzs^x.} LaLx-i I J i c Jlj (<sJ (jlj I 500 «Lu-u ^l^jv l*JJj 
till j jju «Luj, (jjj^Li i".<>»« (j| Loj .(_LlLoj L^LuxdJ ji L-uj£Lj.} 4j^Jij (Jjlxj 

2 jj t^'.t j^...»~t Widmanstadt .CjLlAJLa Jl^ jjij o^Llo^Lj Jl>-I r>i- i_^- 
(jSL! j (1534 -1478) VII Clement ««_>LuJI c*la^l£» J J^rilLi L^-j-<ij oiLLj,! 
(j_«_«l 1 olS (jjjjS_uj_i^S (jLS . JLljlj JL>- (^l » 12 a ^tc tiJ-Jj ?t-« (Jii j^ i ,.^"11 
' ■ 'j " 2 " L-^-iLi j-«-<ij I j""» '^■ - l ulxjI jljijl I j^lui ( _ 7 jJI dluuL^ys (_y3 j U'.ll 

(_g^£LiII 7-LcJ.I (jL? (jlj 3_lL-o ^ ... nl (_,lr S^ijLa 2^. t\\ ■> . . ^" ^SU ji£La ^i^' 

3_2_Lijv c^JL^ jJ L& <Cuul^j£ (j>LcLi <*J g- a i im V cdlaJT I JjL-o Jla (_gjJI 
j . ^» " S3 'j'^ Cju^Iijj j<uJl2JLi dJ i ii o"" (JjjLlILs ■ 4ja_Lje.i^3 3_^Jijj 4lbu 
(jjjJlSJII i_jLjSJI jajJLtjj 4 i nji^ll *ljl djlSj ' aJ i "II £j£. • aljJI «Ojj La (jyi^. 

1!il-(JJJ^S_Uj_JaS J^J?E_J Jl2J /CJLJ . L»JJ_2j *(_ 7 -tu (J^J j N ^ 1 1 J 3l_JJ>ij1 jj"i ( |Q (_^_A 
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Jlj>JI I jui Jui£L • a-S-l j-a^/l (jSLIj iJt!-^ La J ' ' "J V ^5Ls i " 1 1 -» La 1S1 j? JLpJI 
C^jLi jJ LaS dJJj d "'JJ LaJu ->-j i aj (jl (jjjjSLo^Joi (_j-^ ij^- M *'' JlJ> ^ Xi 
4j IjjIS La <-^J_pJ L$J JL>- JU (jjiLJI (_JLLsj (jl jjfc » - ;k > " i aJ Vj 4 jolr £LH-ul>- 
«u (jLal Ji «L»I ^ * mi (_^>- ^lu^-liaj «L*_i-o (j_« (j^£_u^_^o£ (JPj tj! *"^J * cj^-^J- 1 
jiLdJ I 7-LLo (jSj (*JJ . "ij-uij ' La 2 i " a ! JoJ^j (jJI till j Jjlj 3.3^j<JI ^3L3 Lojlj (_j-3 

(j^icl (jjj JLv mjjJI j-o^l 'L°jij (^ tfjjt^'i (j-o JjiiaLi <_lJI jjT IjlJ^j ^^a 

J_&J LoLc (j-O^Lj-ll l—JjLSj (_JjJ>-i 3juO (J-t>J SjJ^j l"lll «Gj^LllI (jjjjSjJJJjS 

4-ij-SI (^1 _>>-lj (j^-*- l*v L*jjiJy o^ o!j 'Lj-i^Lc L^j «jj ■ v<tl ^^ j^Lc 

(jl JjLJ '"' LaaJI jl JL>- ) I nS (j_« 1^-2-« ^jjj^SLjJ^JjS Jc%_) /aJ jIj . 4_ul (j-UjJilj 
<IjIjJj» (Jj->- «UL1S mJJljjj olj_i j_^>-LlJI (j_o lj_j^_o (J_aixj j-o^l Jju joJ 

^ ■ ■■ a '■ biaJ! (_yJI Revolutions of the Heavenly Bodies «2_jjl mil iLo.VI 

-rt 1" t nl jj9 (jLj Ly$ ~ 1^.3^ O' <— 2j-*-S j] ijfc!-a-»-l1 LL)"* 1 ^ £>■*' .>* '"' 1 J^Jj 
(j-o CjucL-u (Jj£ dllij I Jufc 4_iLo (j-« 3 aj ■ La a sLa- 1 nt-CijU (_plji u^^- J-*J 

jl "-j^c-j I— <JL*J (_£jJj (j-o <j£^j ' 1543 3 Ini jjLo 24 ?i_jjI_<_i SLpJI <tjJ3jLio 

(_)_«_>. JL3 CjjJ.1 (j'i/ dJLljj j 1 1 j j £ (_i_J3j_o «ljl (jj^>Jl_j y-j a II J J j" i a J 

C3- L ^>i 0^ J-4^ -C^'j^'j^J «Lcuj-(SLII JL»-j (j£. Jj-»j c?'-^ 1 (j^J^THJ^-i^ 
SJljLxJI fli lull ^"j j*C All ^LLaj-^j.LC j I-jjj/^SLujjjS JJl^j (jl 4 i im'^11 (JL>-j 

(_^a *Lv La (^jLjlj jLSLal ^c: 2 mm ;< II JU-j i~i*\ mj (jl^ Jaj 9 tilljuT 

S SJL^la LJj>S ^jj/LlII (_jlr ojj^ij^ i^JJI •" gJl LaJ i •■ ^Jl^jj (J^JlSII i-jLjSLII 
2j<lrill Sjjiiill jjjl^; Jiso mJ JJI J^~" (J!- < J- ,, -" j'-? 1 - 1 )" ^i^" U^J 
^jj (jl t-ta-ljJI (j-o «dj(J (Jj CjjIj i_flj La^ JlJ>JI I jut Jti^. ,- j" '" V SJjJljsJI 

(j^jiLjJj_ijii (jjjtj-a-Osiander .jJlJI j mjl I j j " ^ (^-11 t_iLjSLII SjjJlLo (jL 

j<sJ <_jLjSLII (jlj Ll^i^S L^J^S (jc TTJ^tJ V 2jj LajJI (jl (_yJI j j i""t L_ul£-/ajjiJ>JI 
(_j-J| A La ^M 1 1 jjjLjfc CjjLal Jiilj .«Ljju ^ 2ia> L^JLj ?&jj lojI I (_,i^. J>^=J 
(jiJaJI (_y3 IjJiJ_^j (jl 2 i im'i'vII JL»-j I nij («J il ' I jJLa-o Lajui 2x.Ijjj Cit-Li-a 

*Lv La (jl jLUcLi dlljj «Ujlji3 Ij^j^ejj t_iLjSLII ,_i ?Lv La ljjJajL»ji 2JL 

(_jlr JlJ_^j V j-o^l (jlj 'j t\'« 2 fla.j jl Lxiaji 4Jj^ (jn /TJ^J "^ t_iLj^JI (_y3 
2 i ii j "(< II (jLa i, iii tl^ (_K>>2 L^j| ^yk: v2jJlv! 2j^iaJj| (j^j . LSlLaja dilj 
Vj -"j aJI dJLIj t_t»-j^j (O^j^iiaJ 3 Jjuji^I tpaJtJ I J i "j Lj (ju I Laj| el*. 
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jl (JJJLC Loj_j£. (j-a (Jj^>- Ljiojjj ufcjLQ£.lj 4-jj-La-Lll JjljG jl dJJii JS (_j-<J>J 

(j-^>- ij-V L*jLjs ijk 3 nuKtl (Ji-j3 (ji *Jal^JI (Jj ijjj i nil cl<jl£>jIi£.\ i_jL«j^3 

. 4_2_Li>. .JJ ^a^ill J S3 o V (_jSLIj LjJLvj (_£Jjl (j-o J- ^! ' " ' I *.' "^ (_t^-J J-*- U 

(j-ol LoJ— LC 4 I ilj'f^tl 3jJU CJjU (j-<-»- 1616 4 I I n (_j-l>- JJ-O^I <-^-l>»- I J1SL& 

SJLlS^. Ljjf ^yl^. Li jii-lj (j^jSLJjjj^ S^l^i' ( 1 642- 1 564) Galileo .^-lLJU. 

^j_x-a (Jjjj^Lj_ij_ijS 5-jj-La-Ll ^jijJLv JjjLj (jSLj r«-!j • t_y3j£ ^J^^ * *lJJlJ 
«i— ijS i nhlli) i—JjjII j Ua-UI J <<"n nlj 4jLl*j j-o^I (j-uj-i J-iil (Jj Sj^Sj3 ^J^ -1 
(jij Tr—pe-i^a (jjj^S-ujjji 4-lLS La (ji dUj Jju «U l!*jjj3 i«GL-uIj.3j 4IbeJ ( _ T 3 

1 j\l laj . .. jJl^J CjLi L«-&Ij Ij-Lai- (jl 4 i ih'i^II CjIj Lj-A (j-o • «L2jjL>- (_p3jji!l 

(_^al>. (_yjJI TtjLlill (JjSLj _J^cJ (J^. «Li3 ^J-^JJ ct^' *— ''j™^' c'^'' ui^-* (*-y 
(JjlJj ^j oj o j 1 la * J_t£. ^jJl^JI (_ 7 S_LU1 a I la III *_« ^ 3 dj a (JjjjSLjjjj^ ^H] 
LjJ ^lLlILv 3 JlJLjiaj (jj/jSLujjji Sj^Iaj *ljl 4 i nji'sll SjJJ (_y^ Jufcui J-&\ 
(jjl lI*jlJl« LiS i 1 j" , ,.al * rt oj\ ti Ai , .. «Uj_k}j (j-ujjjj (j_« j^x^-2 1 1 Jufc LlxJt_La (jl 

Jiilj . LjjIjJJJ ( _ > Ioj 2 I <i£^»- ^1 J J l"l" LljlS Cy-*-" I_jjSJI (Jjl jG L*ll!i I_JJL>- 

(^jIsjjij (ji L$JI_Ju (j-o (jjjjSLujjji ">sl^J3 OjIS Lajj^. al Ltaal 4 i ini^tl (JjlS i_b 
(_g^jc_ill i—iufcjVI ^ji t~ LliXJ ' aja (_$j-i IjiSL&j .3jijLLiJ,lj 4_uiil Ljaaa> I i a 

2 i ii j j ->■ (-. \]r> 3_4_<Ja-£: IjLSLa! (j^ L -^J Lj^Lul u\e. 3^ujjSLII Cjj^i. (^1 

(ylsUl (Jjj_uJl^j l^ili (jjjLul (j*2 (jjjLul (j^_j y j uU (jl L^J t tjS_i ^cJj L^jL?e_ci3i 

(_gi ) '^»""j i j >l ul . .. tl i in isll ^J&jJn (j| (^i ' . ■->■?• (_gij . J^LiJI 4J (jj ' laJj 
.(_U/v Jju >Lcv jljo-Vl ^: *l_LiVl Ujjjj^jlJI J_JL2iJI ^yk: Jjl lalj J « J<< 

4AIUtA J^Llxj^J 3.C Jg-liJ I j-jl 2 iimKII (_glj (_^>-jj1j-3JlJJl>. 3j) klj J^Cjj^ 

^La ,-l o i nil jcjJuuj <till (J^c-i LjjJljsoj I jL>Jlj IjjJS (jj/Jiill t_!LlSLII jajJuGj 
(jl I JjJl>- I'm i"i <— 2j-C Ji^ 4JI (jJij Jiji (_gl jl ^jijJL>- jl (JjjjSLujjjSJ (Jj^ 
(—flJLJEJ uij (ji*J (jl >S rio (_g2 (J^tJ Vj ^IS ijj^^l (_Jjj^o (_y3 0^^-S (_L<3Jt-J 
. di! j (JjJij ^<sJ ^Jj lt-^" f«J J^L /n 1 1 ii_) (jl *lAc (Jj Jlij|jjJi,l 
L^_i (JLs (_,-lJI 3-Jj-!i_(JI 4j;ej^5 (J-3^*" d-'LjLjjVlj JL&ljjiuJI LlJIjj (jl Laj 

(^^I^. L$J (jJj_x-iD LU 1 »1 oWII (j_a «LcL^>- i i i n*A" aJJb lI^>-1j (_ 7 ^^>- (J-^J^tHJ-^^ 

J_ljLj i_Lj J_SJ Jj . UJ-Lo (JjjLlII ' ; 'JJ~J 4 i inXtl (jLLaLji (jLiila (j^ jaX.jJI 
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-1548 ^yJl^v) Giordano Bruno .jjjj-i jJIjijj_ljv 4-j.s f jL-u Ij^a- <b^liiill 
(2jLS Las .4-*jsIj 3JLJL». L4JL1J <b^Ja.Iil 2-> uaj <Lu^Lc -" jj 1 aj 1 1 ^J| (1600 

pfljlc ->><uJI 4j ijbj o^-° l_£ (jr^ OJ->jLL ill' ^1 tdli^T 3-ulj-cSJI JL>-J (>a 
3*Loj js-a^SLa C^sLgJ ■* i^ijj «Lu^ic /a^j -JJuJ 7-Ij (jl (<s-a>jj.} £yi j^JaJlj 

dJJi J-«-J f^J-^-l ^J "■ c '"' ''*"' (j' ^J "Ly 3 " J-*J LSj^v L&JjtJ (j},/^ r*!^' 
j Uali I ^JlJcjjjiI LoJju dlljj ^-lLJLv Jj (_ji£. -^^>- (j-° Jj->J1 JJ- 1 74" L7"**" 
a j 1 a 3. (jLS JlJL! . (jji jA_ljj_ijS 4-jj-ia-!l CjLajI ( _ t ^ «i_jj\ i u I" 11» i_!j_HJll 
1_0>j_lCJ (^jlaj'ill (j! (j-o 4_j£.JlJ La tcj^s ^J 4JI (j-djL9 4Jj-iI3jL*j jjjjjSLujjjS 
sUSia (JjLLaj (_L>.lj_a Sj-flsjJI i_AjSJ <JJ-lL£j (j 11 i"ill (J^>- JJJJ i_xSlj£Jl (j- 
P<3 ''^ y""~ I (j£. -** ^alj * jjjj^SLu^j^S (jl^ jJLJj ' 4 1 j I * g J j 5 J I jj^-l^-a jJJLX-l 
(j a a> J J jl I j La d "' j) k ' 3jB_i-a L^j ' " ■ j " J (j' O^- - 1 'LLu-uj V (jl jl j"r u 
((c_ij'v 1 nl"itl)) <_J^2J,I j Ua-lX I (jSLj («J • «LlLc «Lajj-ai- i_al^i£.l «JaL2JI (JjJjJu 
(J_Lji£ (j-ojJI (jl j_d> (Jjjj£Lj_ij_i^£ 4_i Jj_j La /- .^»al (jLSLs t_d! jjl I Jjjvj^ 
j I fc '. 1 1 j j I j |L>. p^Hi-l LoJ_t£. J « a 1 1 J dili (OJ JLSj i«Gj^IaJ Sjx-co CjLuLj 
(jl La (j-SLIj .j-«Jl1I JjLut^ JjLc-o 3j-d>jAJ (jl 1611 4_u-u (_y3 j^Jilj t-jjJUl 
^_31 (j_« 4 -vl_fl> (_^-^->- Q-^J ^ J L>^J^ c ^l>^ iJ 3je_LO (J^>- ^'J 3rrrr'- > ' L>^' 
(_Jj_<j/Ij 4 1 11 j IS 11 (JL>-j (j-S>-J ("iis ■j'^'ll (j£. > 1 nil » a *_' 2 ttxx^ x <i 1 nil 
(_y3 ja-JLtlll j-±*l Ljjj Ijij^i jl ^W^ («-iJiii! j S, a II j-J-»J Ij-c^j-lI JljJLSjJI 

VI 1 aLUXI 2bLjJ ^ t_jLa>jVlj \l jU.^VI S^ejIJ c^JL? Laj .(J^Jl^I! cjLjSJI 
4 1 11 j IS II (_L>-j j-* L^-3 .i— <_-^_-v L^-ijj cc^-iJajj ^jijJL>- jLSLal <~. . .. ^u (j| 
jLtbVI ^yJ! ^jLJLv ? |jV (jj^a-aLUI ^Jj Caccini .^^IujL? ^yJLCLlusjjJI 

^_3 (j2( dJLLoJI joJLc JjjLiL*- qjs J^>i' 5^j-»-* J-La^j i\ 1 nil (_jJI j La-Lll (j£. 
(jl Laj '"II (_L<iC (j-a 4jjiJiJl^JI jo^Lc (jU 1 1 <aj| (J[_^J \j-tb (J^3 ' * 1^^"* ^J-^ L ^-'^ 
7-jj^5 .t^'a Lorini. (_,_bj^I i—l'iM Lai .(jJOjell,! ^>S\3 3Jjj-ajv vIjLu^ljpl (jlj 

. SJLjtA V (JH2J! 0<i\js>- (jlj I jL>Jl «l<ijJL«3 (_y3 (jlj j-a^ ^.lLlILv i-jj* j^o jjLj 
3 jj to j -i-^l j j 7-lj (jl VI Fiesole. Jj 1 n j ^ 3_2-Ls_La • a-S-ml (j_a (jL? Laj 

. «G_4-SL?t_a * ^J ULLc 4_Lj_^_j 7-1j /cj i^_jljjL>. £iji ^ a ■ "^j (jjjjS_uj_jjS 

«LjLaLuii j-;JJJ I jj-fli L4AJ ajj Jljlj L03J (J^-Lajj \l jU .'--.VI «L>-j^ Cjj 0" 1 nlj 
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■<■ la c ? <GL jjJJU. <_luaj ^Ijj ^loiJIj 2LL»IjlU (jjl (1621-1552) Paul V 

j_i£ .4jIjTj ^jIjJLv juls 2J.^I j-a==j jL Pisa !j_u 3_iaL-ul j^u£ ^1 lj-<-u 
JL_L_pjLSLJI (jl-^ 5jl_.j^>JI 3 , < LD I 3 ^ k ; I 1 (j-pLai jh-^ o? 
4ijjiJ,l (j^s s^yji (jr^-J LiSlo I jui (jl£ jJila ( 1 62 1 - 1 542) Bellarmin. (j-aj>Lo 
L-u^3 (J^ii- (j-o l*U jj iJ^J^! LoLi- {«IaJ! (Ja^j (jl (_jk. j * '**.' ill" o!_3 (*>'-*-^ 
S^LiVI ui\ J^-jJ! I jla (jl^l '-. ' *^ Lj- 4 i>°J •tyJlill s-^^ (jt^ Jj^' a^>^ 
t_iLlSLU ( _ > l3jL«_o L^j^ Jjj La (jlj «l1L>L>- 3jjJlj>JI 2jj Lai] I jl (jj/LJI (j-u 

«Lj-2 jnjt'l (_gjJI (<sJL«JI (jl£LI-(&^j|j ' • • aScJ-l J^" JljJ La tcgo jJ jl (jjjjjjj.1 
^_jV| Lai .<2£jlx^».| j Mijtl ^yk: VLij SLpJI (_ajjJo C^JlSLIj LaLoj Lallam 

I'Lufc^J'iM J_^»- L*LiJ! (jj» V^LLi f<u-u>J 4jjJajJI (jb 7-jj^ JlS^ Lecazre jLCJ 

jJ 4JI jLpcu <tl£ (_ 3 _bjJI jSJil] ^Lb p-jx.^3 2jj La-Lll jjLi ej^G. rjj^ L«-Lu 

' " ' ^ LX i tSI^Sjl (j_« iJj-J-xS jml ilitl (J^>- Jj^ * (SflS (_^J ^jl (jl 7S-UO 

(jLS 2lJ t0j-*_uLl (jjSJl (_^3 Jjj_a^_a ^^_gj-d .iJe-U-uJll ^_iJ LftHJ 1 t ^*-^jQ^-^ysj2 1 

Lcjjjjj 2j .4jLu^5 ^-i'V L$jL9^1ie-a I fl lJiSj jl (JJL>JI 4xia£ ( _ 7 SLxj L^JeJju 

3 i 'iji'CII JL>.j «Lui (_gJJ! a^ji^JI (jl 3-<kj SL-uLU j>juk (_y3 jji-l (_jL>-^!i Luk 

3-<SLJjjLSL!I S^ujJSLII JL>.j (_yk: Ijj-alla (jSLj *J 3JljJl>JI 2_i<lrill 3j^tii!| ^yk: 
(. 1 C ^_Al^j?E_a Ij^jvj ^^Jlj-La (_ T k dui 1 1 n"jj-Jl 7r < u t JL^J t(JJ t(ji ■ ' ^* *"' 1 1 

. cltuj Jl>- 
Lg-ojLja-"i i ..I CjIjI i r (j_a SJiiJI (jjjj^L9 (_,lr Jlj-"h ul La^ jiaLJI Jjl!j 
I J jj S I Laj Ijjli sLujiLs CjIjLi£.jCjLiK (_,!£. I j ae I La i a I (O^jI (_£^J jaltil (JjjjLUI 
Li3 . JjJlj>JI jLdjI (_,lr IjuiLv J of j jL>JI i±t--ie-i.U & ■ itaj (_iSj (jja J$(_,lr 
<j^c:JljJ,I (jj^Slill (_,!£: i",?IUl (_,lll jiAllj ^L>J^I 4ij-a ^ >lla dllj^ 
j-j^sLJ (jja (J^ L^j (<s^jI (_ 7 jJI 2J^>JI «Loj-3 (_y3 Jj-2j (jl (_, i nr liLoj niJI jjl 

j-oal (j-SLj I i j "j ! L^J jtjj^lilj ((uijLCal j_iiij (_y3 »l oUII joisLcj (&1«JI 

(_yJI (<s-^-Jj-C^J (jjiLjJI ^J j 2 c cLiiaLie-o »l oUII SJjLa^ (j^a ja£.jJI (_yk 4JL3 
«LlLLdj (j^ a 2j 1 I ^j^* > Sj-i-fisLLa (j_a /CJl^JLlJ tj^_a^l1 4jlj_lLd (_^5 I ^^ o^ ti^e-dl 

LkLU JJi ^ jJI f Ul i£>£A]l jLoJI jf VI ^jS^jjJj ^AJU. s |jV ^1 
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. <1jjI^>- «LLojv [^ [ju^^^ <l"tjiU (»^ LjJljIoj (jl£ SLpJI Cj VLx-a ,_j i"i l _ 7 \^. 
Lojj ^^3 Inquistion (jii-uiill 2_o£Lx-a *Lal ^.lLJLv JjIU Ll& ^ini't V LlLlIj 
J^v (j-CLuiaji 3jj/Ij^ (J^-'i/ 3 i in iSLlI JL>-j (j-a 3x.L«^>. ij\c jSl'q .1615 aLc 
J t~ I (ji Jjuj i4JjL-uj {jjS I o A^S J lr ^1 JuS^-lLJLv (jL? 2 j i no Mill » axil 
^_&j_jj_<Lj 1 j * ^j j g ■"■ 4_il^_3 tyCuLU^j^aJ] (_£^t3 «L_uljJ (_^3 /o_AjS-3 * 2iJ_A 
j^/Jll (_yJ* (j .10 lUI (jLi ^j^l 4_ijiiill (j!» '-(^Lj La ^Ir 4_j£ IjjlajvI (_£ j-!l 
4_<_ljjJI 4_j-»-Ll1I (j-a <tii3L>-j 1 1 ajegjij 2JsL<t>- i ( _ > l3j'2l J^>- JJJJ 2 i-^JIj 
(_p3j2l (ju «LuQjl d-uiaill Lai . <1>-Ijj^3 jjjijjjj,! i_)LjSjJ <Lu3j\juz L#J2 2x.Jjj 
4_j^>-L_(Jl (j_a ^-uoL^-j «Ln_psj_u (^4^ jiio Mill (J^>- JJ^J '- C - 1 L5 '3^"* '"' ' "J ' 
LLifc .((J^l f_jl£. 2_uJjJI 2_p.LiJI (j-a 3 ^ '^^ (jLa-iMJ 2-u3jL*-aj 2jiiinlrill 
(jJI t _ J t > n (_g JJI 4 ■ "■-" j ^j j a VI (_y3 (Ji-jOJt (_jJt (jjtALiJI ( _ > ^aJ^j uLJI (_,» i u 
^^3 jJajJI /ajjj ^jijJLv (^Lj (ji ' ■ M ttGLal m'i^I sljJalj ^lLlILj. 2_ufcl JLa 
(J->-J ^jjI ^-Aj-^-U-U l>- «L^>.1j_a O-aJ I JkS_Aj t^u_uj£Ul /c^L?t_a ^Lai ^"j uafl 
j ■ -> • II (_j-3 ,2>JjJI JL>-j j^miI /<uij 2 i iM'^ll JL>-J J-a-i-ill jj| jsJjlII «L3^C 
(jialj^ (_j^- 3;^^ i-*. jL^^l ^1 «L^>-ljJk! liUj «LuI (j-aj^Lu (_,< i u jJLlj . «Loiii 

L$_i (JLa (_5-j-II ojLSLai (jx. ojIj3jI <j1»j jl «LLa t-ALsj «GjjJiu ^^a 1 ^» i^aJI 

. 4jL-uIj.} ^LuI L^-lII (j^ala. (_yill ptjLiill (_)Sj^£LuJ (jlj jm i"ill 2j^S^a J^>- 

( 2 >A I j -1 1" 1 ■■! 2JLj/j ^jle. j^Clc\ Jl^s De Lauda taj^Lp 2_cujjSLII J^.j Lai 

» a2 (_^-ll ^j"' ^"' ^"'^ «LoS^e-a (j^?c_i_u ^_lLjJL>. 9~^^-i (jl L^-L>-j_a-l ^-*'J * uLJI 
. L^J ^£Lujj 4j1j I (j^- ^^ f -! La ( _ > l3j2l cli^o 
: JjJLj£ AjIjI (jx. JjJ(J (jl ^jIjJLv j-aLjJ (jJ^AjJII (j^J (j^j^Lu jj-JJJ 

2_iK ^ I V" (jLj (liJ^aG) (jjjJlSJ.1 «_oj>J,I 2x.L«>- 2^L?j < LjLjJI 2 ji nji^ *u-ul->» 
Vlj njJjjtHj (jiijal (ji ji i«QjLi L4JI jl /<sJL«JI 3^j-° lj-* (j"« *itl (jl (j^- 

LkiJ-(jL? La LuL^-^tJ (^1 ^yk: L^: pLajJ! jl l^injjjG dlfljLc ^jic JLi-lj 

1 (JAse a iiJ^L& lr |_g»LaJij j^l >JI jljjJI I JJt ^)'-^' a j (jL? JiSj Lai . «2jLjS jl 

.4.1 fj^u (jLi JL^JiJJj j^'i/l dlljj (j£. jj (jl ^jijJLv ^pl ' ^'a 

,_,''•■'' (ji Laj 1 1 7 1 6 4 i 1 11 j_jlj_xa (j^ (jj^ liutJIa (jjj^LcuJI (_y3 dll j (jLS 

'""^" it dJJj (j^ JjljI (jJI (_j 1 ini'vll «_oj>J.I ^juaji u^>- (jLcjj 1 ni dllj (_y^Lc 
"Laij (jjtaLiJI (jj^jJ^j uLJI I j'"* cJuiuSj (jJjJi (J"-^J L^C.Lci3 (_ylll «LSjjjJI 
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m£^>-Ij l_Aj^e_a <J^>- 3Jl>-1j ij^^j^U (j-G^j*. a I J 2 * jJjL^JI i t_AjJ,l ^jl (_ T 1^. 

jjjjJl^J.1 » )l "(S 1 1 «G_j_LS_j ^j^ a! * ^j . ^IdL^- * (_aIl« j_a 1_4jI jno Mill (J^>- 

(J-a-c (Jjj (jjj^SLj-ij-iji (JLi^.1 4-iLujJI iJjjIjI dJJjlS .«L-ujj3 (j^ pLtLaVlj 

( 1 630- 1 57 1 )Kepler j_L$j ^-lLJU. ^1 SJLo^JI SjLil ajlc <j-a r«^->!l uA^-3 
^>j^\ 4^j->- (jljiSjJ 1 1 j Jj£ I LLftjIs 1 1 jll t~ i ^jlr dil ji^ t_gj i nj *_lU jjf VI 

?L*j| (_p (j^ *j '■ a j jj^j . (j^ <*_9 :: ?-$-"-9 4jijVI ^-j-i-^ '^pljJ 0' ~i 

jl^v (JSLJo ^Ir LiL£ <_<jSLj j-& pj-*-" lt-^" ^1 JJI WjUJ' Ct^ Ljr^-i ' "^ fo-l L«_I1 
^jJJI (J-^-lSLLoJI (j^aUiill (j-a J£ ^Ir JJJljJIj 7tjaj>JI 3A*>- 4_j£ (jlajJLJ 
(_2_lJl Jajjj i ii T1 <JSL) a^"ih t n «L»1 (jl^.1 fCJ . jjjj iflSLuoaSa j"jv'^' I o ^ * ' gaa 
3Jj!j_o J^JtJJ . <_iLiSL!l » j Laj 7t o i n" (j! (_L-J-2 2-°J2 4 iiijiS tl jcSLx-o L&I_>J 
tlxJL-UDJ £)1 Julj £j i"i 1 1 4_u_u_oJl pi laj i nJI C*Jc o i " C)1j > ( n ^^LiJ Cjj g"< t nl 
t_!2l jLSLal «_o [j ' m"i~i «LojLjLa i_iLiSL!l ,j i ' *"*"'..' O' Lj-^J SjJLsejH LLij|^-<i 
^Ir (j a " L4JL3 S-ajJUl Lai ti , „A". jjljtl-^ ( j_ a 3_*J3^oj Ricciardi t_gJijl j 1 njj 
(^jIsjLjij V L^-ilj (_, i fti'^ (Sij- 1 ^ jL^' cljLseiaJi ( _ T ji «US_uj_i jSL! I 2_^ laJul (jl 

.(_^u_oL>JI (_^aJ^J uLJI (j-o CjljLijUJ (jSuxdjJl (OL*-o (_LlS (j^ 1616 4_uj/ 
j gia (j^->- j J m ' II 'I""'" LvLso ^jJLjJLsJ I Jui «3jjL>J,l » t_)Lo (_^V Jl2Jj 
Juiljjli (jjjjSjjjjji ^Jj (JJ' Jl - 1 ^ 3 ' jl ^' '^^ *^"J O' O^J ' 632 4_L<_u S^a (Jj'il 

< iLojl I j ' ila ^ul 4_ajL^i,l (JI^J /oJj ^^u^ jUL-ul t u&j^a <^&_a^3 ^^r^- 3J->Jl>- 

. JjJl^JI ^'Clnll pi t^'.tl 42j2^. j^ic 3-LiaJI ^tr>Jlj 3iejj,ljJI SJj'i/l 3^t3 <j-o 

(JLvj (jjt>-lj L^J (jjjjJJ,! (j-° ''Ji)- SjjjoJI 2^. u;ll I",,, ."[Si ^1 La (3^-!j 

oJlj* (^^ (" fl * .' ~ (J^J (Jm-^J '" J '' L)^rHi- w 3" 1 -'' d^^' (J^J (j-° SjJLI j>Jufc 

<j-o (jj/lj ^yk: Urban VIII ,j_oLiL!l oWji' WM' O^ ^-^J •SJ^J^-J! SJu^JI 
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(ji (j_o LjLjJI '^-'1 j ** • * j d^ • j ° <£ o^ lS>*"' '^^ > ''-^ l>*j '^^ > ''^ ij- '"*-* 

2_iLiS j La a. 3JjLa_o (j-A 3j-ll oJlj* j-j_LJL>- (_,i^. a_j^=-$J! 3-jI JlJ CxjLS 

jLi^sj WjJJ' *La*Jl J-^ (j-^ J-«-i!Li Cjj n'n\ Ju3 i_jLj£11 ^j'iM 2 . , U 1 1 jjj 
jjLLaJ ^Ir 4_j3 <-^->-SjJ (j^l J^-^' Jj'^J <_jLjSL!I tljjfo (_ T 1^- (jj 1 J 2j (jjjLlII 
dJLlia jj" J~ *"' 'I ^-ftSLsB-a aLoI (J^IlXI ^1 4_uu 3j_o ^-lLJL>- .}Lc Lufc .x-lm\j 

(jjLiSLj ja-b jjtj-^ja-j j^-ij . jjj^ (j-a tfjlSLaij (J^-j-!l ty^ j tV'tl jL»j jl (J^-2 
JLvjJ jl^QJ! VjLe-o (jiijlilll S^^a iLol Benedictine Castelli ^Imnl^ 
iL^JLvj Apjajj 4 i <h i^ll (OjJLtjJ-jJIj Loj-LuiiiJtA (jlS^jijJLv jLi 4 i nji^ll 

j_j_LjJLa_i (^J-l! iSjijJa jji ^Lujj/l£ -5j-Ia <-^*^>- (JjjinJu CJiU «Ju» (3^J 

(jVI <_LJjJlJ (<sJL*JI (JjlJj '"J- ' (J '" J ' ' I f*-^ ^)"j"^"ll 4-<»SLj*-0 aLoI L*U!i JjLJ 

O^l c?^ '3r^k- ' ^» ItyL La <LlL£j j^k USIj }UI ^ jLu 0? cr^ 

(j_«J?j iuj* Mil ^j-LJLs i^Jlj-J 4 mi tlj (j-y^- j»Lal (_>ujLill (Jjjso^I (jl£ Uj 
.((^aj'iil 4S^>- (J^>- 4^.JlJJ * Iaa> j-a t uSj (Jri^ *-* J qua- la 

(_)ia_»-j (JjiJj «Lj^LlI ^SJj Ji^ (J^-jJI (jl (j-™ ^h 1 ^- SjJaJ jj^^l ^1 jiaLiJI 
Ur^ "-7^*^ (l>~i ^}'J OJ- 5 <-— >__$JLl C3-^- *LpJ! jl\ 4JI 4_Lk jjJii-Lj (J^jJLlII 
liil ji^j jjjj^. JljI i nil j'Ciill 7-Llo j>jLl£.Lj jii-lj (jl-(Jl-»- 4j' (j 1 c -' fl-uaJl I 
^_ai 1 JlX. i^1^_*_u Jl^v ( _ t 1^ ^ J i n"%. j ^ i tLd * » )1Jl£. j.* ^_lLjJl>. «u ^yz>jju La 

(j-jJI cjLj^JaJJI c^JL^ ULU S^ls I j ^SLj /<J «uljJ o^SLjj jl jj*j !jl»- aL& 

2 i ini'CII Lliij^l Jji jSUj .2_ujJjl!I j killl 2 j-^j ( j^ 2^1jIj «bLjS (^ I j i iai c 
oJlj*_j /oJLc jl J^3 (_L£ jc (j^n'ri'll /o^Ut^ j-Wj ' . ' T '"'.' O' (j^- ^J-Fi"' 
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jl 1_L& ^b>ol hi II SjJaJjl Cx^vjl Lxjj dllj£ .(_psj2?l 4^j^v 3^oJ IjjJ-a 

jJS *-i-« (j-« ^ ' in iS 11 C - J j wqJ Jl^J /qju . L«Lx-i t-illj (j nSr iJr Jb 4J2jJl>J1 (j^-lj 

4JdaJ t^yi «lS_l^>. (_ T l£. -«* i ■■ 2 )a 4_i (j-«J-) J_>SL) ^J 1^-«1 ^Sjj (jl (_ T 1^. ^-lLul>- 
v^jLjLuVI CjjjIjj jJiJLS . Ijj.^a a i J ^K . <U"\ J<j<lj JjVl *L2ll ^ Uaj. 
Ij>j_<fc L^-3 . L^JjJ.} 4_uL(JJ (jlajal 4^J->- (j^- WjUj' Lr^ 4 iil"i-ie-a (jljl-l (j-o 

^yi^. Apology for Galileo «j_lLl1L>. ^. LcLaj» i__*HSLj Campanella ^LuL^l^ 

4 j o 1 » II ojLSLsl i . i i i ii I CjIj_o f m ii i—ujjllllj (jja- i nil ^J&jjZ «G| (j-o j<si.jj| 
4JI jl ^oJLsJI (^ 3JjJl>- SjlSJj dlli JL*J jAjj£ ?L>- /<U . 4-UjjJlj 2 Jl lllj I nllj 
jju j_^>- (jjj^SLujjji Sj^Jij L$J <"< o i nil (_yl!l ' aj JaJl JaUiJ ( _ T 3 jJij (jl La 
Cji i imlll 3jLL«j 3jJ<3 i'iII Sj^LiJI 4_LuljJ3 duLSj A iili n ^Ijl ( _ T 3CjljJ>ii)l JL-u ^1 

. ?t_<-uljj •" j La c (^^ *Li±J Sjji-'ifl 
(jl aJsljJI S Lg-iLxJ Laj 4 i ii j i*\ II jJ-3- (j-a ^ i "■-" jJ-jj^ (<si-<-u (Jj* (jSLIj 
^ l*i i "I JLa-Ls i^_j_LjJL^- jl (jjjajLuj JflS j j ' ^ rt (j-« (J (ja£l * (j^-i («-l gj J ' ^ rt 
oj-oLj Stuttgart iJlijLsojUJo u!2 (_,"<" . nlj-JI (_, i uJiSjl (jJLsJ.1 (j-o Lj-yJ l^j joo 
i_d_ljl£ .«3_^ol i ii II «GVLp- *_o SjfcLla (^ 7t j i ii U ctSLLq-c-l £-Jj V» (jlj I Jj'" 
.«(JjjJl2J,I <_juSL!I «_o A i ?" a joJLjlII (J^>- «Gj^LaJ (Jjiscj)) (jLi «l_Lo A i im'i^II i ~ ■ j I V-> 
j_i I j IL^v (jl-iii l_q^ j I <6 ij^-it] Jiil (Jj i Jii*JI I jbfc JJ£. (_fl^J j-a^l CLUiij 
Jljj O-La-C ja3 4jIjLjj 4j j ^j i""t A i nji^ll Llt>-lj jo3 isliiS (j^ (JjjjSjjjjjSj 
^jIjjj (".m i La j » i a 1 1 (jl jji dJJi (j^^iS^I .(j^jJI (j^ Sjii 4 la i u (_,i^. tlili 
(j_a liLIi (jLS *Ij_<jj ^yj a- j in U ^JL»JI (^ ijj^-' f L2-tal (j-o J I .' J ^ (jr^Lc- 
4_LjIaLo ' " i I la /sJjlII Sjj i n a (jl j_j£. ^..^..",11 LdjJjjlSLII jl C^Ji" i nljij-JI 
jJj-3 .^L^J f^ (jr^ L<U^ <U3 cjLAj^I (jl^ (^jJI C^^JI ^ I^Ijjiii ^ 
(jj^jj (Jliol (j-o i(«Jj(JI lj|jj-3U jLj^ (JL^J SjjAJI tiJJj (_y3 (JjjLJI (_,i^. /TJ^>- 

Bradley ^^Ijj j ( 1 743- 1 656 ^1^) Halley ^^iuij ( 1 727- 1 642)Newton 
(jl iiJlJuI(j_jjXiJ,lj *Lji«JI (j-a ^<uij_ji:j ^Vjjfc c^jiil jlSJj i (1762-1693) 

.Sjij^l 3^j2^ SjjjlsJI 3-iSLiiJI a^t^MI 

JljsJI IJlj^ (_,JI Lb CjjLj/ Sh (jjjJIj /oJjJI ij\j plj-JI 2 .^.a Ll^olj Loj 
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(jjO j(ji"il J-4I3 LiLis Sj 53 1 •■ " dlli JL*j CjJe-iIal JJ- ^ I (jl l^JI-^' (j-k- 1 Jl2j3 
4_j| £jjL2JI (j-laJ J-2J (SJU .«LoJl2jj /sI/lII T^jju (_yJ3 SjJLi. CjLauLi^a Ijj u , .. 
^ S-lS-s. 4jLjj_Laj CjjjjIj CjI Jl>-2| 7-j.ujjz (_^£- (JJj-lJo (_^>-J _>$-k J^ <*!-} La 
^^sUI 3j_i-£:j 3-cujJSL!I JU-j *Laf <j£-J r<sJ 4JL3 3JjJl»JI 3_>SLLaJI 2-jjJa-JI 
(_o3^o i_2jJ3jJI jl «U ja^jj-caLLo (j^Lcuj JjJLsJI joJjlJI d *V ^ ~* ,' J L-' ** L?^^-" 

(_ylll 2_oj^>J,l Cj Ija mi ill j 5ja la — 1 1 i_xjSL)I 2_hjL9 ^^3 ^iila tilljjs L4J5 . JL>. 
(Jl t~ I 1819 3 i i ii (^ ' " 1 1 -i i aaJ JL9j Lij! Ji£.Lj (jj>^ Jl^ 3 2 i in'i^ll Cij^'mil 
Jju CjJJL>- 3JlJJL>- 3L_ul_a ^3 (J-3^- 1 cl>' Lj ' "*" I^L« * ^rrrr'- > 'J L>V3^H^3^^ 

J j "mi ii (J3JL? jj i im'^j^-JI i— ^ jJilJ3 . 1820 2 ii ii (^ ;_g' 3Jl>-Ij 2 i i n ) dUj 
->! t^'i «U3 JjLjj Lta u±±a LiLj^-Lojij ^ dJiill jsi^. jl'ml jjij-Canon Settele 

/n 1 1 ii a 4lu> SjjJijsJI 3-jSLLa] I 2^. U'.tl ^jLj 4-jJJ^Jslj (jjjjS-Ujjji J_t£. diiil! 
2_t2lj_o (j_c Jjijjjii! jjij Anfossi ^ • uj a Jl (jJJ-ll J-^J 6-° O^ ^*^ • ^ 
3j_a (_aJJJ,l 4jl>-I^j (jl Jjlj VI c_iLiSL!l » ilaj 7-1 n i nil <_>ii9j (jl 2j-cliLa^jJaJ I 
j^pajjs _}jj?t_« LluLS ^J LoS (jjjjS-Ujj^S «Ljj la u «CL>JL*_« (J3^J cflx_ije_i ^jj>-\ 

di!i *ljl J/h 1 11 jLaj /<Jj . L4-1 /slt^a 2-ud^. 2ii_iii-». L&jLp£.Li V hypothesis 
I jufc j_oi LiLJI JL>-Ij puis VII *_il mil u-u^ LjLjJI (_,JI ijj^al j-3^j (jl (_?>"' 

3j-a JjVj jJsl J-oVI (jr-3 J-XJ>J.I jiij (jl JjtJj ^yjjijSLII ^A^J.1 (jyJI ij^->!l 
(_j-3 (jjjjA_i_lj_lj£ 2j^ib_l (_yujj JJj (Jj>JI (Jj"ii ill (jl I 820 1". . ,./~ji I 6 TcjjLb 

.2Qj\h 2^j2^ L4JI (_yk: JJJ-»JI ( _,<li : ill aljaxll 

J^ (_,!£. 2_ij_l£. Jjls jjjij «ui^. LiLJI 2Jialj-a9 ^yjjiJSLII j-a^J.1 jIj! J-2J 

^1 JlJJ rj (<*>^-11 ^^-uj L t -LQ jy d i in (Sll CjI i n 1 uLa ai_«I (j^-J (C-J (j^-lj Jj^ i<i 
(j^/ii-Till \xS~x-a r I ■'•"* I >^l 1822 j jo'ij 1 11 I I (_yi2 ./«i«JI CjLjjJaJj Jiitll 
Lkj^ijj (j no i"ill CjLjj ( _ > i>j'ii I 2ij^v rtJL«3 (_j^II (JL4X.2I 2jLli» '.(jlj 4jjijL2il 
.((Lojij (_y3 L#J 7-j 1 11 a i(j-L)J^>J,l Ldiiill »l oUI JjLjJI (^IjJI )«-o (3 ' ""'J "-*^ 

(jLi (_j 1 nil VI i-cu (jSLIj 'jlj-2-ll i-^Lti cr^- fjLjjJI (j-u^Th 1 WW^' 3- i '- 1 ^ 5 J-2-!j 

Lo-Lcv I8354_u-u Cj?L>- i_^>- 1— iJjJG (_yJ3 4-ii^. (_ t j* La (_yl^. Cjj 0" 1 nl jj^al 

(_ t j_!I «Lo-jI_2J! (j^ ( _ > l3j^LI «LuLuJI 2£_^>JI tcJIju u^\ i_jjSL!I »l o i nl i-^j>-aj 

. L^Jil^i jl I j"^ I .U jJsj>jj 4 1 njiSlI I j _■ ae u ■" 
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ft. oiiiinll ftiu iAM 9 plaJI 

4 I il J IS II JJ-»- aLoI 4-jLuj (sJjJI jl ■ V.tl jjl ^Jfc jjjl tZajJi^JI 4j^5^L>- 

(_, I r I j j i a a I -i j Lu plj-i^ijl ' j<* (jL? Vj }li? '2ljj • uj j<s~j /<sJ L^jIjJijsoj 
(jj^i-l VL>-j (j-ojJ! j-a (_yl^. CjJl^jjj J-~i2 ^ i tidJ joJjJI Sjj i na Lai iJj^Lkj^l 
Ijjlj J-2J (Jj i3JijJlj>JI 2jj La-Lll «Laj^3 jSJj 3JjJl>- (J-l&Ijjj dlli Jjlj IjjI 

j 2 a . I j ' Jl^-c (J-jLj-u (j-"LiiI o^j («-! 3j*Cr^ obj Iq-1j Ij*L>- <jW L ^-ta u^r 
3 i iii (j-a j i n'qj Sjjj^JI 3^k;tl Sj^j-a (1846-1784) Bessel J j'-j,' jj' Al 
The Parallax Xh\hl\ j»jaUlJ ^j^LkJI j^i"JLi < ; 1U1I ^Jc ^ i-Sjjj La 1838 
j^a ( 1 868- 1 8 1 9)Foucault. j^a c^jjI c*2a 1 85 1 3_u-u ^ Lai of fixed stars 
/aLu Vj . L&j^e-a J^>- (jlaj'^l 3£j^v Pendulum Vjj_b I j/« aJlJ-~u.i1 3jj^>o 

<j? a! j^tjJI I JLA Ir >L> JLS jj_a>U ^ . ^.Utl jjU-,11 jjL? I jl La djj.1 
(_L>-j i_£j^v| J S a ' a I U 1 1 2 A j j ^_a -n 1 » |t j , ^". T, 1 Cj*L>- jJ-ill 3j^ie_<_u 

1852 3 i i ii ^^a Lg3ljj£^3 S-ij^o-Ijj^mi LSLla (jL^j-Secchi mmhi 3 nnXtl 
^lLJLv <_jjL>o c^jL? (_j-l!l 1 2 ■ •■■'''' 3jjjJ,l (_5-aj ^-°JLJ o-"^^ lS^ 1 ^! lt 3 >-£^Iij 

La J-jJ3 ,jj/j£Lujjj^ L^J JLs (_ T ~-J! SjjJoJI 3_jSLLaJI 3jj kill I (j-»i-"j «Lc.Luij 
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GiorgioLJ^l_LlJLj ^i 3-l».j3-o. (jLa joLlII jj taj j»Lal 
s mi II (_pa «-i (-iJLjtA (_gij f_J[ <— *-&i de Santillana 

j_lLJL>J Cjjj>- ^i-11 4-<tlL> oil cLl£2_l^jjola 4_i_u1jJ Jju 
(jAjlj (jl_i (Jj-2j olj-i . L$J cJaLvl ( _ 7 Hll i 3 jj la 1 1 a 
' kqj I (j-oj (j_aLiJI (ju^jl uLJI I Jjj i aJ (j-ii-jjl! 

«Ujeji3 ljjl^/<si«JI Q^jjLu ja^jl (j-tu (^JJ-II sVJjfc jjl 

l_j-c.LL> ^L^ i_gJJI ^^xJjJI j'Ciill rLj-oj 1 • "^'' foJLstJ 1 
tiili (ji^ «-£jl JJT <zij4& ^\ iuiLiJI v^jljLoJI dI>] 

L<iS Lll -1 *-jj 1 aJ (_jjJI (_,-A SjjL«JI Zj la-til (jl ]_jJtill 

, - 1 1 j U . 1 1 31^^ LuLv (j-t^>-jLls (sJjlLI slji^.1 \jj\£^l 

(J^-^J j ,^.tl tiili ^ /<^J C^LLvl ^yl!! 1 ajjtMlj 
(jl J^.'i/j «L3jjJij (jLajJI dil j hLi. (_yi^. *-iJ j! 

(^jjJIj jo_L«JI (j-u «Ijl«JI (J^>- LuLi^s LLaS-a. q^SLj 
^^.3 jujl^>- (j_o i±xje_jJI ^1 Lj^. jj Lj^LlIjLji (jLa 

*< J ua 3 (_5-Aj (<s_L«JI tcjjLj L-AJL^ •"■ *j j J •"■ «Ljjii3 

d "' -L-' 'J <j J 'J^-i- 1 wH'->^ (jL»-cl (jl (<s_L«_i l_i_L«J 
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uu^aJI plfiJI 5jj»IB 

JlJ_o (j J) S, fl II (_£jJ "Lsj^jJ-O Cj-jl£ (^laj^U 4jjI_uJI 4^j>JI (_)_£»■ Sjjg uiJI 

.< J I> MlTtl SjJij L^jJI jjj ^ '.' IjJlj (JJjLlII (jl (jjH (&£.jJI (_yi^. 4-U-U (j"> ' "1> 

(jic (jjiLlI! Cm-k JiJS (jjjjSLujJj^ l^i^-ij-g. ^ylll jKS'^l jl (j-a f«-C.J-II Cr^J 
rfs_^_il 2il j^_a 2l Jj ^ ^ Lj tjQ ^"^'J t^ Ag e- L Jl (j_« ^^3"* *1>-?"L9 >^^J1 (Jl ^ 1 
3-i' 3-3j_»_oj JljJlj>JI (^^LLflJI a I la l]| Jj'-~*l ""_' aLWI (_y3 3_>jj-ca I^jLj. 
(<sJLc 4-jt-j-xJa CxjlS I jLo :jJt [jJt 7-jl^j i_gjJI (JIJ-cuJLa .4jI o i uj J i^M . -»^- 

jL£ j^LoJI Cg <l rttl aLkJI o? _^ L&LiiLu juc tjl>>JI 5 lilliJT lilUJI 
L^jLua I JL4 «LoUoJ (jl£j (l60l-l546)TychoBraheolj-> jS-u jlSLal^Jiuij 

LaLIa-l Jl^vjI jJs o\j-? J-S--J-J (jlS-3jiJJL>JI (jjjjSLujjji 5-i> la-ll La Js>- ^1 
. 4jjI o i nil al i n-v^l (jlJ jj-a^J-^' (J^>^ ^J^ O^J^' '-'^ olj ' w ^-^- a Lj^-^ 
al la ' II j'i/ (_l!l Jul 3 juL-u^lj 2 n i n^Lil! 4-»ii3j ' <& (jjjSLujjj^ a I la ' Lai 
jl p Lj^-j-flJ I ( _ 3 -3 •" j~" Jj la ' x_o (j i iuj tjSj (*J p fer^ *4 AJ^ lS 1 -*-" lJl i' jLj ? t " 
C^jii i nljij-JI Lai i_l!I jjl cUHall I J i ujj, Cu jj^jjjj (_jjJI (Jji i nil «_o C-u ulllj 

(jjjJI (_, I r (jjl U-.~ L^JI ^Ir LulS (jj-jSLujj^ jlSLa'i/ - j '^' a j jl£ Jula 

dJLJjjKJI Lai .^LajJLujjjjjjLfll,! i_iL£LII ij^>- lilAllj 2^jj lUI £yt V^Ua (j-aj3j 

(jJJ t_j>al JljJl^JI (_ySLLa3l ^jslJiaJ Ij>j^I Jl3 IjjI^ ob ^^ b-^ l^ 1 ^ t*-^ 

cLajiv ^ylc 4_L&j_J! CxjlS JL2J .iiSI^JIj d S-uigJI (_yJI 4_La «LlL2j>JI iUislj^JI 
CjVjLlaj J^J^ cr-^yj j»L^-i (_3-IJ p3^J-" c_^>-j"i i n" JjJijsJI ( _ 7 SlAJI a I ka-LlI 
CjLuiau^JI (jl (jc I Jui Jju dJLuku 1 1 J i Ja & u^- 3j-il^ J J ^*J 1 dA^ (*J 'LjJi-i-a 
^^lll TtjLHill jl I glSI ■ ■■" c^jl^ LjIj iS_lL2£. SjIoIjj LjJI ^Ir LjjJI j la b (jl^ 
5jjj LaJL x_3ljJI ^yk: L43LLJI (Sisej V dili J5 (jls LjJji^ L>jJI (^jjj 

jJa (jjjSLujjj^ ^jl^ I jla .jo^a^c ^ j^-l >(_,-" j-al^Ilj ^(j^ CjL^ljpLa 

aLSj^Ij Jj^jJI (jl ( _ T J-»J V dlli jLa 5-jlSg aj^LLa ^yji CjLu^sLj^JI a jjr" 1 u\ 
JJLkJI «UJu-3 (^ JJI (J3SLII (jyl^ JjiiJLi J j La a Ljj 3jL»l<jVI ^1 L>J (^lll 
,j_o cJ_La ^^JLlI <_il j mVl (j-a «Lif ^ in/'t V JUJ.I I JL4 ^yfl Lii«Jj A-jJajJI 
L^C.Lca (jJ-II 3-aJLflJ.I _JJfc JlJJiJsJI ( _ ? SLLaJI a Ua-Ll b (j^H>-LJIj (jJ^Lill aLtlikl 

jLSLaa jj-Su jl L^-j-3 (j-a-i (j-lilj-^^-ljl " 1 nlj^-jJI (jjjJI (_Uvj-jJlJLuj/jI 
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&jku-uSJI 9 <).i.L J b> 

j L j T ui3 £yi ftL^lJV! dLij ^yk: -I5853Jjj ^Ij^-^l^ njJJ! i_ajLJL>. Lai 

(juijSLiJvjja i_lLia /_JJ >Laj jJLs CjLlUoLj^J! ( _ 7 1^.^£j^3 3JljJl>- ^ J*J.'t-> A li i alii 
L^vjia (_ 7 jJI 3JjJlj>JI 2^j tall I (jl jLp£.u *j Lag (_L&I 8) La ' ' «LaJLie-a SjJij 
4jL9Ju-a2 dJJjj ^ i "^' j A fjJLa jJilj i -ilj c*aj| (jJI t-j^sl cluLS (jjjjSLujjji 
<LLa c_tj>-j" i n_i jL£ JjJLsJI al LaJiJI cULuLsej (jjUJI f LSI ij£j"j i I 597 2 i < n ^£ 
j < luJ ^jijJ L>- O^J . 4j-oviJl «U (jusoj i _* i ullll (j-ajJ! «Luljj (jl ^1 <±u^ill 
sLljI «Lj » LdJ (jl (j^La-i i.i nl—La (J-J-Ij "^-^ (j"V J± i^ °^l a '"'"* *jl>^ Lr^ 

pl^li-VI (jL?. 1610 2 ii ii (_ya i— ij's i inl"ll a! JlJ-"u ..I «U /<u jl ^jJl j^^/Li »j '^^ 

(jLS p!jji.V! (jl (jjk (j^J^' 2_p-L(JI -.(jdoL* (jCLo-L) aJii. JlS I jufc JlJJl^J! 
2^j LaJul ^-» uaj JjjLag (_L&I L^J » LSj jl ^-lLl!L>J (jSLa-i 4-tl t" 4 Ij , uj 2_iLLa-> 

J ' '^*"-' j,^^ el*? - -^ d • ""'' pLm^-^! (jl (j j' a 2_uLxII 2_p.L(J| Lol iSjjjoJI 
LoLiiiil jjL («J AL4JI pljj».VI IJla (jl jjc. .i£!lJJT ( jj^ : j4JuJ! «Ui«JI 2.^1! 

■ La 1 "j ( _ 3 -3 <3-g,j 1 11 a 4 ISj "jl^^ ja^J CjjLS <jJjJI (JLvjJI (_Ll3 (j-a j^^ 
(J^>Jlj ;j< "' ■yk'* 4_u «jj-ua d_ukl^£ jjlc ^j La " •" J I « a 3.}j CjjLSj ijjjiLlII 

(jLSj L*ili ^ 1 •■■-''' ^lLlILv *J3j3 jJila . Lij^c. Ij_al (jSi /<J LdJ3 (JjlAJI 3jj jl 

«UjlIj . 3l.}L*-aj jJL>- (j-a 'LlLc JjJlJ>JI <lcl^i>-l A 1 1 -»- j 1 n Laj Jlj^I joJLc ( _ T i^. 
J^tS dili jKj jJL^^yJ! L^J clutJ 2JL-uj (j-a LiiJj JSLi tL-ul 1 11-U ^^Lc J^l (j-u-J 
JiJS LaLaj dJLfla (^^jji))) : J La li^p. LaLc > miT 2j^iij t-Jj'C 1 in I" II tlal mi'i^I 
(j^j>JI dUi JlJ_3 '"• fl "."islj iSJjJlC CjIjJjji Jtla ^^SLjjjjoSLI I lJl3jJ,I clLta 
I *j j , ,. A1 j^^SLa-i V L^_ii L*L<i V (_yl!l ** J *j ■ La II CjI JL>-2l qj> j-jjS <_jLuj<i 
(IjUfc) ( _ r ^ l^jjijj 3j_ljS CjLcjjji^ lI^jjS Jul! .SjLjLlJI OUj LagJI t_t>-j^j 
j j ua a (jjjjul (Jl2^) iL^J^Lcl (_,!£. j^/l ^jja J>»-l f«J ^^IcSLIj ipjjlsjll 
(j^_j (j_a 4_Jjl 5 1 J ui A . ,.^'A J ,^.^ (_g jJI uJLL-ul (3-Aj) 4 ■ "^' (jjjjSjjjJoi 

j_2J .(jL^jj 4_i I_)^j ^jiL! .. ..(jj^uSLII S^sLtJI 2jLSLa ^1 Jjjl 4_cSL!j *aJLa 
i-i!l i it (j-S-j («J U (jSLIj icdJiLa (jj^ji^ ijJLui (jl ^J (_gjLSLai j mi'i (_yi^. j>»-l 

.((jOJt^vi i_2jjj, ( _ T JbL9 (dUliLai) 
j-SLflJI 7-l_La (jLi ULLd ojLSLsLj ^-^j ■^"■tl jjc ^jJLJL>- joj^ej V (_ ijSj 
cLmAJ ^jijJLv (jLS Juil S JJJ->- (JS-I u.3L»_aj jaJjiill Cjl^pil lj_coLLa JjLiJI 



45 



uu^aJI folaJI 5jj»IB 

(jJI (jjjLJI jlaj «L^>- J j_uj<lij (JJ-fl^ 1610 «l_u-u (_y3 <— ij's i ihI'iII pl^oi-l (jl (jiaJ 

f Ii tjJJJI J^J-" U^*.' (_V^J - ) -^^ -J-i^ Jl:v Ct^I *-^ "-jLi- ij^J JJ-°^' 
^_jvl ^ia_»j aJl9) L<i_Lu » )a£! i inlm (J^Lv (j_« I 93 " ' j j> (j-^LJJi (j^- 1 p g^j ' ^ 

V (<s^j| l^cil /n (j '<< 1 j 4_L;Laj(JI 3_L^Jjj£l!l Slj^l oJJb J^Li. <j-o j t\;tl ^JJ 
(jj^^l ( _ T c^lj . jj^^l ^1 /o^jjJiu (j-o j-J-«J (jl "AJLJu (j-o I JjJl>- I ij i"i (JJ^J 
^yJ! (S-^J lS^>J (j-! <-dJj J^ j'i/ <— ij'C unl'itl J^li- (j-o jiiiill Ij-Ja^j ra^JLi 
Sjj-Lajl! <y\ '^»lj II Jl>.| <_^jfci jJOj . Sj_ui 4jii i iila «L<i-i3 Cjli S JjJl>- /tjLii 

VI Jj 2 » 1 1 j_j£ <j-o «ul ^1 Sibji^JI S-o-^JjjSLlI! Sb>Uj SjjJl^JI IjUjJjiJ! 

(Jjjtll ' fljS il 1 1 J^j"-^l 4JI ^-lLJLv j^Jj (_yJ-II i> j^ S 1 _i T ^LojJjJI JulC (JjSLj 
3l.il (S^JjJ jjS3 o' J-i^- ij^'^J'J Cjjjlsej- Ij^jjj IJl>- »l oUll JlJ^. joiaJI 4J3.J 
dJLiJ! (j-C- (j'Aj^ • j * J-*JI ( a 4 :: ?^^J ■"" 3 i ' c C^iata. (JjL-oj (j-° '-* J H £ - J' e ^-^ 

j_i_Ll!Lv (ji_i (J^-j-J! \j~& L&jLac (_^II 3JjL2J,l c^jISj (jjjL-u^u jia i ujl (_jJI 

<—*H£ (_, I r j-j_L<JLv »_J3j U, 4_jl_i JLJ3 jJia -J-a^ J-* (j-IJ ^.'JT** jt — j 'J 
■ a j^ ijj-^ <j-^' (j-^J ** ^ ' " ^i?-^- 1 ??-'~ ?"'J *LjLa j>jl£La! o-"j-3j J ' "J^ 
i n i^i" i a (j^ »1 o i ni l (_,a a^cJJI (J^J tji-4 iijof jjJ (^ jjij-sj-<jl] (3^-«J 
d tlj la i "I aL_S_« ^j dJ «d 2 j i * II j— l_lJ1 (jl— 1 ^J j 2 > (Jj^Jl Si Iaj i '-'j . jL^JJI 

>^c 4 < i~.al jjij-*j 3jl>- jIj^j ^LtujVI jiJL^. j La-Lll 3j^ ^Ij . . .<— ijS i nl'ill 
jl^ i "j i (jl (_,-i-«3 V SJjLSJ,! ojuk (jlj i_dJj (_,i^. (J^-j-!' -ilj («j .<— sLiji (JLa-o 
jKal (jl jLo^Lj a\jjs>- jl tix^tJI ^ c-jjlm^l I jufc 3_JLjLa JjLflJL ^ll jls 

(J^L>- (jjH V 3jjj>J,l (J^jljL ) IaJul *)Ajuu2s>- CjjI£ «LajLlJj ala i u )! i ^j i oLuaJI 
j_uSL!| i aj , , ,1^^.11 CjLj/IjJ CxjlS JLSj Lai . JJ-a il <i3j_*-o uJ^- ^^J^ *>4^' 
(_Jj^>.| A 1 j i nj 3_j| (_JjJL>- aJLc ^^-cjij dJJi (jj- 3 3j^j-°J «La_pej^5 «LajLlJj 
a I JiieIL-u! ^1 >j-ll (, « ' nj (<sJj . jj^^l ojufc ( _ T 3 i±t--^-JI /^ I j"_;^N , ^ 1 .' I ^"'*_' 
5-jjl o i ii II aI i ii -v2 1 4_2ji>- ( _ T 3 ciltje-JI (_,i^. £ l-y-«J '-^J'-J ' (j^J *l} JT ' 

/. I r Li3 S 4_lj^ (_y3j »la i "ji CjLuIjJ /_i S^uLS I^K 4iii>JI C^jl^ ULLs 
(_^ i*i> jll (_Jjj-u -1 1 ' "II jl ( _>^3j'iil (^ I JjJl>- LLuIi i ^ uual «bf (_jlj lil «j-ll 
jjJ «L_»_I1 jL-il J^S (a-Lku(JI (jujjJI i— a j i ii lj*^ (jl «U (j^-A? Lt^ J ' "J '- '"^ 
i_jjS (_y3 till jS (_£_>J V Jl^Jj 1 1 JjJl>- ^ ' Iqj j^I ct^- *>^' f-^J '-^J f -*- 1 • ' ! \ '"" 
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&jku-uSJI 9 <).i.L J b> 

jl JlJJL^, *j-U Cj-^- t T* J ?i (l>~i ' '^ 'j- 1 - 3 ^l^ J-^J I- Ly" 1 ^ — b La jia i ujl 
!_^j La 'I (_j-j-J! (j-\_ol_»iaJ,l y-j^a- " i uJ (jl (J^-2 «QjtJ 3jjl J «_<jijjj ^SLaJI (J-SJiJ 

Luiib i a uuSLi i " jL>JI (±^.LJI (jl j£jJ,I (j-oj . jLi^jJI i_aj i mIj'°i mjIj L&A^. 

t cjvj_4_ij- L_lA (j-«J • «L>-1^-x-o ftla i "ji t tlo (^JS LaJljso Z^ I J *^ t^ Aj c u J^-«l 

jjJl^ V Jj 1 1 jljjl>- !j-<-o c-jj'C i m1"i II ^ • ajuu^j *sJ ^jLJLv jla-^ljJI I jjt 

(—u£ (_y3 (j-UuLJS I o it^l^ /o-ljJLllj JJ JoJI jl£ ULla jLojJI j^a ^Ir /<sJjl!I (_y3 

. L L o -u a jl *L>.1j-i-o aJa i "j* 

^jLJLv ^IjlcI jl jjfc L*>^^ cJ^- Lyj' t^J' (Jj^' Ai-L) iJ-° O-^l p-iialjJI 

S-^JaJjLi IjJc-jiaj jl Ja-V JjJj-JI Jju! i^l t_jL&jl! .iljiji"u-ul <_,!£: Ijjl£ 
j < 1*1 l_L<fc (j-oj • J-jJlj>JI pljJL>-VLi lj ij(j"i i ii j jl (J^-2j 3jjJlj>JI <LiS-Laj| 
^ylll SJjJl^JI 2_i<lrill 2_j j> JaJjl jl jl «U ,J ^==J ,_gjJ1 A-jiajJI jlajjlj j-ihlla. 
L-J-2-J jl «LJI_Ju (j_o C—ljN i nhll f-l^i>-l (j-o Li^ij Loj (jj,j£LujjjS L#J (JLS 
Jli-Jj jl •» Laj IjljL-u jl£ mJ jJI ^SLdJI ')LS ' . •^'" (_ 7 i^. L<-"lj JJ- "^! (jij'j- 
.(_JjJl>- Cjli -» j i a3 (j^oji^al i " 1 1 to j Laie^a I J^a <"< i nJtSLj (_yjJI CjLjjSUI 2j i«U 
JlJJLjsJI joJjlU (jj <*- A I ill 7TJ-5 (_j^-M (-jjJLmil j^>- f^^J-II ^J-^ t>*' iJ^J 
r-j u \ r JLvjJI dJLUji jj-^3 j i <aj 2j <J il ij i^ajJI di!i ^^3 Lflcl pi (_,lr 

lj I < -v -" j jj Jj i^>" 2 jn i ala (JjLjtAj 2_lUx. jj-oI (_y3 2_ujjJI 2 t-l , „tl 

jsiaJI jjLfuJ (_5-l^. aL«JI i^l_>-!l i—xjJQ! (j-\_tuiuiJi,l aLoI I uaj I «Lulj^ 4_i^3^i!l 
»l o I < II ' S I Lia-jj 3_La-&LLa «ljj fj i iij,%jJ\ ( _i j i nil JjlIj .4JLvjj JjJijsJI 
4 j I r /o-£jljV (J3-S1j jl jjJJ^J C^' J-* ^i^ 1 ^' (»i»il (j-^LiLj (J^ S L h i ^T lU 
<lLc jL^ jl I U a. t^-Lc ffl (jolr j^ I il L<J^. j-Lalll (_>iiij j<uij-j£ sljl ^^ic 

. i ) la i^> ^-r-i^- /Q-^>-lC 

4_j| 4_L^3 ( j_o (jjjj^Lj-ijjji "-^J-^l >-*J *-^J^ O^ ^7!-^^" O' (j ' ^ («-l-«-iJ 
jIJl_j_« (_^_3 3j_ki_>. fO_$J lIx-jLS (j_ljJl »1 oUII 0) i Mil 3t_« 4_^>-lj_a (_ r l^. aJl2_« 
SjJij j i^aa (_yi^. JuiLJu j-;ji- (J-'-'j t^^' (*i*Jl (J^J p-" "^ 4,ixjjla al SLpJI 

jjjijj ( j^ Jl^J(JI L*Ui (_y3 Cj LJLA L>J U (3^ l- J-* -" j"'»"j JJ^^I (_yJI sVjji 

j_J_JL«j (Jj**^ J^ \l gja ,UVI jjl^ |ij sGf j_lC. ./ajLuJI Mjjlx^tA (_y3 L-oiitJj 

j-31 Jl2J . 1 1 j Lu (Jj^iijj LaLi LJ3jl-3 uilLui jLa «Ijjj/ Jl>- iJ7 i^ (j^jSLu^jjij 

(_y^ (^^J^JI (j-^-J 3jiJJLj>JI <LtSLLaJl 4-Jj-kllll |^jl_La jjSj (j! (jjjjSjJJJjS 
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( _ 7 J& Jjl JjUl jl ^J Jjj jl^J (jrt ' ^ ' -o Vi U J sLoJjlII (_yi^. (j^ i <aj ii a L^iSL^o 
jL? il isLojJLtl (j-y J>c. LaJ-il I J-i^- 'Lj^- (<u (.gJJI ^ti!l (_,lr /ojj /siaJI LjLiaJS 
•" fljlg j ,^~ *~ jLCj ! Jl>- 4-S.Lua 5>5'-i J}^ 3 - 1 Ct^ (MJ f ftJ '<*■ (<si-»-!l (_y3 Qje-Jl 
jujl jlj «(j-\_j_iiDLjjJj Oh i<*>u^j1)> jl (Jjj^S-jjj-j^S (j£. ^H' JuLJj . /q_AJl>-j 
j Iri 't 1 1 (J-<kl (j-a (jSLj («-I L° foJ-»-!' Ijufc (jlji-LO ( _ T 3 tfjjjij (_j-)JJ (jl Jl>-I (j^»- (j-« 
SjjJLsJI <L<£LLi!l <Cuij]aJ (J& "'-y'j ' JJ -^' J^ct^ 3-<-uljjJI (—iUej^I <j-oj «Lj£ 
(jl_i JJS jl . CjLj-l^u^Ju cLu-lLlIs <13j_*_a L^J (_yl!l J J a ' II 4_Li3Lje-o (_jJI «Lrtjj 
*JsljJlj . L^J Si J? aLSj^Ij Jj^jJI jjtjjj .}j^>J,l Jiitll (_JaUeJ cljL? <Gjj laJ 
^jjUejs^yJI 4-1 <-..^'at JLS (jjjSLjUjjj^ L&i aLs ^^lll 3jijj>J,l 3-<-uljjJI dilj jl 
(jjjj^ (jl Jjlj-jJjJLj ^-lLlILs. I jjji L^S . 4 oj i ii-v r I la a> 1 ( _ T 3 «_2j «GLl>-j *j_uS 
(j_a JJLc J^v (_, I r j-JLS j-j-C. jL£ UU : ,jj/ j£Lljj_ij^ (_gl 1 4_j Li-«LaL-u ^-3 

cjIj^VI (j-«>^T ->o*j ^->Lc j^£ jl£ U) (allJiSj) .SjjU^JI oVLCiVI 

j£l JL*. (jJI (^H>J.I Jrttll 4-lLc 4-lUj Laj Ijj!£ (J^jjJLj »_uSI 4Jla iS-al^J! 
' j i ' "j (^Jl i^-lJLj j^<-c lO^' ^-y^ "^ (jj^ D' (j^-*- 1 * UJ^I *'-9 O' *L2jj 4_j3 
jJs 4_UI jl£ U 4JI_i dili Jju JjJill (^1 <_*jfci ^jijJLs. (jl j_lc. «d Loij jjfc 
(j^£_!l_l (jjjLiJI 3_3jjla jj^J (jl (_>>-^i L*Uij i— IjS i iil"ll p-l^i>-l jojJ (jl «LJu 
ijJjjGj (j^>iJI (<s-L«3 (jl dlli Julj L^J (jSLs-i 5>J-<-!l J j aatl I jLa J <>»'al S^jjla 
jLj^v (_j_u3Uj (Ji^. (_yJI «L»-L>- La j-^ (j-o 3juJlj>JI 4-iSlaJI 2^- t^'tl ^Sjus 
. dlli J^ liJIj jV (jjjjSLujjj^ 4Jaj"iMil La 3^=J (_,lr 

Zjj laill Siiiv (_,lr (j^LJI 3^Lc p^LUI (_,JI (_,< i hj^-lLJL>- (jL^Jji (jSUj 
(j^LiJI jl t-djjl J-aia i V i_jI^>JI S jj^j-uSDI jji^'j L^ 3juOj>JI ZulmiflJI 

aJ-& (jl )«_£ljJlj . jj_o2l (Jj->- J-jL*_o j<s-SL>- (_^a^La-"i ul (_,i^. (jJj.}L9 J^- 

SjJaJ c^JL? La LJLc 4JL ^jj (_L>-jJI jL? jl ^j1jJL>. ^SLa ^ SjsLa <Lp.li 

CjLalj^>- ja-AjLSLal /aSj>oj i«Lj£.jjiaj^ V 3j-la-i 4i^j>JI (JjjLlII (j^ «3-oL»JI» 
j m ILv jlS Jl^jj /q^j2ijl2j1j a ^AIol &£ (j_a iJ7 s^-^j f^^J I ' " ^J^tHjj Sj_lo 
•" j ^ j a. (jj I «-j i njij (jjjUJI «I_oLc jj^_l1j (jjjJI jLi liJIij ljui 3-5^ C 1 -'-*^ 
d^l ,^.Atl ^J^Lilu-ul (^l L<ul J Q3* ' " j tj- 1 *-^! (^^9 pUU j^_ijLU,1 p_A p^IL>-l jLuuj 
(jiLIj pljJli-VI jljuLO ^^3 J^J^- J£ J^=> i-Sj^JI (Ji^- Ct^ (jLJI (j ma.j 
(_,_l«j V dil j (jl VI SLjiIJ,! ojui 3JL<JL». (jx (S-c.j-11 (_jlr «bl (_j^j jL?^lLJL>- 
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IJiJJl>- tjj ^ ' a; (jjjLJI (j-u (j-o .}lj-2l _>&k Utua jl i4jjj i m c. I U 5 1 1 j| ^oJLaJI 
^jJl2j (^ elite « 2.^1^11 » <*.& dillji . 3Jlj-*j 3^' lt^I *W Ui JL2J 'i9 toltll (_yJI 
fj^jj-^jj alia 3_coL>JI ?Vjji (ji£ U 4JI ^1 Lj^LlIjLji (_^i jJLlj .^lLlIL>. 

-AJjjfoJJU (^ JJ1 j^*tl jLlJ (^ J_<jLl!l ,_/**— ' ■ j"'^ Jl (S-ajjLC 3j-3j <j£. j k * J I 

SjljJl^JI Sjpalllj 4^vjIj jf Jlj^j (jl^jjlJLv (jLa-dUj^jiilll! i>-jjc^Jl^ LI 

j i nj"t (_ylll 4ibjL>JI 2_p.^Jj_£lJI 31 _S*^? 1 (_j\r - j c ,M La I (_jJI (_, < i uj ;jl£j '•" g^lj 
<_*-»-Lca (J^J-j (_p-a till!} ( _ T 3 ^jAjJLv (_p-oj • ' j"'^J^^ (_j-^- JJ- "^' *LSjj_a ja^J 
3-LxJaJI aj-tb jjfJs ,JlL<tlj J-iLc *i£-»- ^l «j-a! f^jJ O' -^J' 3-1 -3 Li 3ji>>q 
(j! (_uv2j «Lj_Lc IjjL*. (jjjJI (jjiLLlI 2_oLc (j-o <j£jua " (j! (_p^2 i«Li-oL>JI 
.«L«Jl2jj ^IajI jLjj Juls 1j^3j (jjjJI »i gU II fli i Mil (j_« ^j aj 2 > 
4_<u2 Li j^e-ii (jJ JJI joiiJI (_yi-jj-« Q^*j i_?'j '-^-^ ^^ u^LjjjLj/ (JjLuj 
j^Ijjj (ji (JjJS dilij ojl£La! ^Ir (jjjLlII p^Ual u^ "j j gj I ^ i luij ^lLlILv (_,lr 
(j^i-jJJJ «Vjji ( _ > iuu l _£lj jJD . dlljJ «LajLtuJI «Li-3^i!l (j-uo jl i -i i riLlXI _g-JiJ1 
y-l .^"aVI ^ f>ui3 4j| jjk^jLJLv <Li£ijl ^JJI JLp-^I! UaiJI (jl£ Luj 4JI 
*s-ij *sJ j-iiai. f-^jus^ja ^^3 2_>.j| jj| 2 a J 1 1 1 ' 3_>Lj£UI (_,lr j»J^lj 0jl£Lai (jx. 

pj_i^3j_o (_^ ( _ > l3^>Jl (jj « VJji (_jij jl2Jj "(^^ ^ c_1 ct^ ^_5 jv iS'J-} f t — > j-t T 1 

(j^ I ^ a I ta i j 4_jJl_J_Hj 5^£Lsj ^uJii (^-^ j* I " '* (Jlji.'"" "I i-aj^j" i uJ j-iiai. 

cjjjjI ( _ 7 jJI 2 l_i i ujJI c^Jl^ ULLs 3_lc.Lj^3 Ljlil ,, 2lL (jJ 55jJl»- S^SLsj ^'^ 

0jl£l3? j_p=jX. (^ 0j>6J (j-3 ^jIjJUv i ia£e£ LaLiJ SjlaUv pjjiajj,l 7-jia (^ 
(j^i-jj-l,! u^i < J r-lj Li_<fc (j-oj .LdJjd «Lcoj^J! <j-^>^i O' (J^ 2 u-° yA,\ Lr^- 
jul Ji^ cUjJjjI (ji Ijlj jl i^jijJLv I J J -«- 1 J (_ 7 J-!I ^LfljJjiJI (_U-iII 3jj (jaj i itflj 
(ji (j_« 2i JlJ ^jfcjLjjLfllLlj (jjjJJ A ^Iu- » a - ji oil < nlj (jjjLul (j_a cLaLul a lA^A^ 

(_jJljJj (ji£ «ul (j-ti.jJJ,l dJLUjI (j^» j (jli Jl2Jj (j^ «-il iSJ Ijjl'^ i VI «U i—^laj 
3_l1u>UI 3iilL,4j|jT J^. 2_L3ljoLiJJ^t_<jSj(jl dJJjjjjj Vju^jIJUv ^i^. 

■j* 2 a. ' 1 1 (JiJIjvLjJI (_U^ (j^ J'^li 3jij tljlr (jjSi I jLo dlli Jjlj (_Jjj (_ 7 SL! 
(j^i.jJJ.1 (j<-n ) L^vjJaj (_ 7 i!l ^IjVIj jjjjLilll oJui J^ (jSLIj .(jjjJI JLj-JJ 
CxjlS 4_cajjU| (jLi jojkjjS j3 (_yJI i_jjfc jj^^a . U^LujLjj jAgj (_y3 4iliL>- JJljJ 
(_,-3 (ji i^a-Lta-se^m (j-CLa-LoJI (ji (JjJjJ ^jIjJUv ji^Lai 7"J-^ J * " " ,' 2 j i nLLa 
^<^ 1 aJI al t\;lt j-iIaJJI »Jq 2 - a I JluIjj LuLi^ IjJjI A3 ciJI jj! cljU^aUJI 
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(jjjjjj l^>-ljj 2jj fc'itl (Jjj^oLjj 4j-ulj.}(_ T l£. i—iLSLiVI (_jJI 1^.jI i n^ i JjJLsJI 
uljj (j-o L^j>JL«3j 2^ La-Lll t-j^Ijj ill I uaicla Q^jjSLjj Jj i L$-!^>- ' " ' ' la »• N U 
<_£jt jjj 3JljJlj>JI 3-j^iajJI ^ (>io-LJI liilljl (jl jjfc dlli (j-a^^^l . 3 iil"^ca 
i JLi (_£ j J-^ ' f s -^'j 03^~i O' J' fig, 1 ' *,'! (j-° '*- l ^ :i >^' ( " 1 1 n~t (jl I j i"i> JLS 
(JL^vj jj'-" ^ O j> 3 & >JJ*HI (_>^»J (j-o Sjijl i nUj JljjQII L-iila ^JJ l^iljl i n^ 

^jl>-^J1 jLuJl jLa-oji joif^ -" g d ' ' ^* * (jl t ■* L^a * (jjjJI 4_cu_j_tSJl ^^b 4_Lilcuj1 

tj-SLj («J j_lL<JL>. (jl-U^LujL-u (_£>i L«£-(jil 7" ' *"*"'..' LiA (j-° ' JL^jtJI dUj (_y3 
4-Jj laJul (J^>- (jLS _J^e-> (_£i (_j^- p j"jt-l ^- * j| 3_aL*JI Sjul (_ji£- <»J^J-I 1 JljT 

p>LLIj ojLSLal <j-c y-l .^aM 1 I j , „l_La JaAJL cJsjJI (jL£ Jj . SjjJl^JI 

(2)1 (_ T -JJ L)^LujL_u i t_AJ JLoJJ .^-a^l <3JLjJL>. (_ T 1^. (C-Aj_lC (jj-^ 0"* ' a ' ^ "*"' ' 

Cj_jL£j al_A ^ d i ■■ 1 a p^_x^D^_a (Jj-^- f-±£j <jr?^ * )jl < "Li t ciSL) (jlS ^_lLjJl>- 

aLs) Jj-oJLi iiii«3 ^1 jljJsVl AlAs ^\ (^jVl S^-jjJLi 3-£s->o 4jLiL£ 
.(JLxx.1 (JL>-jJ 'chL>.i<3 '"' iJ^JJ '*'_>°'J '<LiflLiji1 (j-o jj^^l 
(_jlj jlSJ SojLSLal j mi'i (_yi ^jJLJLv 4jlr jL<-u i_g JJI ^ j ' II j-& La o^'j 

(jl jl . «LjIjV Lojij (_y^ (J-^-j-Cj-cujJI (j^j'Clrill J^J-S (j o i taJ (jl «JJ (^j i^^Lj 

(jl «LJl_Ju (j_o 4-jLal i'Ii'sI 4 jo it I (_ 7 1^. •" 3 \' ' '^"j 'LjIjI (_y^ tVjji «lS^Ij^ 

3^jjJ,I js*- (_,JI (j^cLcuJIj (jjJi^LsJI (j^ loJjj! I 4jIJlC.I aLo! Jjj i nil » la flj 
4_j| ("s-LtJ j-jijJl->- (jlS Jl^J .«L*jL3jj jo1jl!I (j£, Jljjlj (jl JljLO (_jJI 'l-yJj •" j 'j^ 1 
aJJt (_^ JajjJIj (J^>JI t—iLaj^sI /a-Aj-(j-<^.j i njll (jljSLLaJ I JljjLj (j-o-cis (^-° 
(_jj| -" J 'J,'J "i^J Mj^* 1 ^' I J ^ ** *_' (jJ ;>«IJlcI (jL3-(jl£LuLl!l 4Jalm (_JjJ JJ-« 2(1 
J^£ ^lLlILj. (jl ^JJ ilj .«L<ijJL»jj (jJJ-!t pj-^" (j-3 aIj^>JIj J^LsJI (jljLjLO 
(jLa jjs'i/l -jjl'' r;^j1 (jft^gj injtt diiaJI JL>-j (jJJ J-o^l L?-5lj (jr^ =L>.jj 
(jXj /<s_La i^JjLij (_^fl >Lcj_a jl «LLjl_Ls_a tjk LjJLiLo jl^ 4J| /jliu V dili 
(j^-jl i im i n /a^jl jl oJojLj fjic (jjl£l(j"ji ii «Vjji (jl x-laLJS ^^=-1 (j^- (j « ' '<*£ 

ijj^sVl J^a. Cijtl jjja ^jjlinl dili (jl^ La jl ^jLaLi^l S^lo-aI jl>al ^1 
diUjj 4jJLi 41ols. clu\£ ULL (jU^la 3JUcjs V a^j! ^jj (jl^^jlJU. (jSLJj 

(jj-i^.j i njll (jjjSLLaJI 7-ja-aJ joJ lil 4JLs (__>IoJ^jiJI Ijjjil (_,i^.J . "^JJ tlTV (J^IjJI 

(jj «i U j I_Ll>- (s^-Lo )«-^jjj (jl (jSL«j La (Jjsl (jLa 43Lal mi'SIj ojlSLaa /o-AJijjLLi 

La I^LjJUJ Sj^LlII aLoJ-J JL>- 2 1 (^1 « Vjji fj < i nj (jl j-A 41fl T Li>- (_yi^. j-a^ll 
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^J JLlJLtg ^_lLjJL>. ^xuaj (jlS liiLaj • J-3^' (J - * ^-5^ 7"^Luo2 1 1 1 nLLa «Uj)^_) 

ULla La j^^-j^s 1_lj joJ jl 4-jLal mTiSIj tftljl Ijij-i^su (ji-j^. j-cujJ I (j^jSLLill j] 

/o^J.1 4jlsIj dJL<JL>. •» j i aj i " SjjJijsJ! <Uj tagll (ji (j-&J 3Jl»-!j «Ljl-ujJI CxjLS 
*> 1 c j <bua (jig-4SLla-! (jl£ J^j-(JjJjJI (tt^Jjiji (j-u » i^aj (ji ^.JLlJL*. jjg 
(jl Ja-i 1611 3_u-u Lojj (jJI t_ukjj oL<j!j I jj i JjJl>JI <jSLLdJI ;»Ltaill J^a. 

.(jJLui ^<-icj i njll lyu&lij] (jig j-o^l ( _ > i3jj(j 

ij-o^l i^jLl (j^jjfc £^P Lft^J j»1_>J La (jig j j m_l (jL? «(j-«i J£ (ji jjJIj 

4_lJLv (jJI jl i^aJafl t_Jjaj jLca ^jIJLv (ji Piero Dini (j_bjj^_u (_£i£ jSl'q 

7-lj L*L!Jl£ . (2>Jji-jj_a 4 li tn (jJI (jj J I 2 M (jj 1^1 '^IjJlj (jj SSL S u il 7t-lJ^5lj 

o*Ljc_2 j j I j IL^v j-oi (j3 (j^_ig.j i njll (j<uSLLaj| (jliiLtuj (j^j^Lu (JLijjijLCJI 

(j j i a 1 -» a ^Lajij^l rs^-ii (jJI IjijLJoij «Gu^Ia-ij (_L-vjJI jLCaa 1 JjJ-o <— )I_^>JI 
. jj^'i/l (_p=jX. (^3 4J3.JJ «GL9Liiii^l (^3 A^j * .r- ( j_ a a ) J la I U I j la j ^-lL<JL>J 
«L^v Jj^l 4_j£ J-^Ial ^jijJLv (2ruj LiLJI tJV (<u tLaJ (ji jji di!i (jjH ^gT^I 
jjij-jjjLA L>J I (_>^iJ^j L-aJLj/^l Lai .43 La I lJuMj 4_iL;=g.tj (jJLl!I «_o ^LilaljLJj 
(j^ i^ij-J » la 2 1 1 <*J^J CjjS i nil ^31 jJi3-0jJl>-j 2_' luiSjJI «Ggj_b i_ 2j-C (j-o 

jls-Jj-u^LujLu/ (Jj-2j LxiS - 1 Jl$£ LoJa^o (ji LL& (jLiJI £>g, (j-icj -3r!-L>IL>- j-*' 

*IjLj Cj_al_co Jj-j-Sj SJljJljsJI gUSLLaJ I SjjJaJil j-ZuLlo J^g J^Lj 4JI (jig 

.^jLaLiiij^lj ^jJljJL*. 

^-lLJLv I J i aai c ct-'J' JukljjiuJ! ^jIjjj i— IjS i nl'ill i— 3 1 i'ihSI sLjejjj (jj« (jl£ 
Jtig. jajjiill (jSLLDI a UaiJ I (jL^jl C'f.J^^J (ji SjjJLsJI 3jj ka-LlI ^'J 1 - 1 ^ 5 o^ 
(j-uSllaJl i fl j fl i a /_i ^ ^tlc (JJta 3jij SJljJljsJI JutljjfoJI Cjjjijvij '(j "j tt^ilaj 
Clavius . (jjj^j^M^ I o i» - J I a (j^Jjl (_i^o L*lli (jL? JS^I (jig. ji i(j\-icj null 

(j£LLL!l al la i II 5 _. ^M i^aj LaL«j KSLiij (jlJiJI Grienberger j^vj_j_uj^v j 
»l oUII j-^j^ sLjc^v (jig 1 1^* ; "' (jLs cjlji^-^l jtjsj (ji jiJJ.1 (j-oj ^ ..j ^ ^ 1 u j t 
(_L>-jJI I Jlj* jj>3 j 2 1 a .(jjij-^a^L^ t_jVI jjij till JJl (^ujgjjjtjJI (j^jSLLill 

i— IjS i nl'ill (jg. <Ii<mi Lx-a jj- i n_) 7"ljJ j-a'ii I lJ^Li (j^ SjiJJoJI 4jjJJ-l1I (Jj j 2j 

t_tiljAJ!j aj^jc_LII (jJI ja^j i_jjfcJG (ji 3jjJlj>JI 31.3 21 ojla c?-L^- oW (_J_9-2-j_3 

(j-o (JjuilLi jiaj (ji La (jSLIj .^-lLJL>- «U («g,3i La 4JLJL>- -"J Ltg I J IjLh} Ct^ 
J jj i n V (jll! J-itlj Mill (jgiij Sj^IaJjl ^ 2 j 2 -* ' jjsi (jl>. t— laS i nhll (J^L>- 
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O-JlaJ J ^'^ * I ^S-1^1 1 (j^- l)3t^-J ' "jtl gj|ftjSgAJ1 j^?e-£. d o^ rt lt^J l£J**" nil 
J i <ajj 3JjJlC «LiSLL3 i — 1 1 la a. _™ aj pjjiajj,! (J^>- dljLfc CjLo^Lla ^-JLjJLv (_ji£. 
(j_o » I La j (jl 4 j \c (oILso duLS SjIJlJ! J_La I flJs j~ «l (_yil! «LLiJ»JI tjSJj -4j 
Lai . L#J 4li-ajJ,l (Jjj^sLfljJI (JSj 3JjJlj>JI 2^j La-Li I ujic jj-a^l ^Laj ja-AJi-O 
tLJLa aLj j Jl^=-J dijj^aLflj pL-a (_£ j-ll ^7- J tl (__^=^Li.VI (_j\r AJJiJI I ac JJSj 

3_j_Lj_»J! jutlj Mill ^Ir J-4IUJ (ji ol jJLj SJLs-jJLI <>J-& (^ <_^»-ljJI (j_a ,_jlj 
jj>.| l _ 7 lxAi . \-tbJuLt3j3 (ji (j^l i n-vVI (JjLjj^J (jSLxj (_jj-!l 4-jSHaJ I '"'I t\-*.\l I Ij 
i - 1 1 1^ ^ M II ^JJ (j^jJj c^JL? j j I j ILv L ^_i-Lg jLji (_ylll 3-^jJI (jLi J3-SJ 

uuiaijjl t-jJsj < _yjji i n->-VI (JjLu/aj Lj-La JiGJI (jSLs-i (_ 7 jJI 4-iljLaj| JuiljjSJIj 

3_<_L2_*JI cjLj-LuJI f_j 1 f jlxIUj Ljj'i/ LuL>- pj-usjll ??-II-«3 (_ylll S-j-UsLj^-I! 
4jlr jjmij i_gJJ! g- <j ! 1, 1 (jL J-alj (jl^^jlJU. Jxlj .(jJjVl 3^.jjJLi Sjij^JJ 

Ir j»! jJsVI (jj^ o ^ '"J^ 1 *LljJI iILlSLij ^yJI j^aVl <bLjJ ^yfl j^jjjjji 

liLLUI ,_£ ^j-JLJj-JI i_flj 1 nljiill obi laj lI^Ljj CjLu^ 3jaj^co 2 j a. I a a 

iLaj /«_&Jl_<_i (j_a filial j_A-j^>-! ^^Jj-aj-^jJuJ Lv <tjJt ' LaS (_g jJI (-SJl^JI 

cUji o ( i) Ai i n-v| J[aa»- ala i '-j* <L_i_II t ufcj LaS- JlJUoJI jj LtauJ I (jl (_ T 1^. jj-a^l 

j^jJI JLpJ! (jJJ so^' jj i oj j a LaJl iS^jj^ jL*».I Ljjt£j Perfect ,51al^ 

.(j-CLo /yd i "I" y-l'Tii ..I ji «LlJLj£. cLaji>- ^1 4_Lo 3-ildJ I a tLujal jial^iJIj 
»l o I r (j-a (2>JjJI JL^-j l\ J<"mil J^>- LLai. ^^Lc {j\£ ^jijJLv j! j-lc. 
jtjcjsJIj (j-ojJI (jl_l (jiaJ (ji^ il d Uj , ,. ,11 jlSLa^l eJJt (Jilo J j 2j I (jj^'v i-iaj 
(j-jl 2 -»- (j-C 7-1 i r^ 3 2 1 ^^3 r-jJJLlI g- (jia (jlj ^jijjaj 'L^vj j-uilb (j^t_Lfl£ 
(_p La (j-S^-Jj • LjJLJLso ^1 (_,<in (_^Ltl ^^111 (_£.}jj ??-4-'- a J '^» a ^ j-A jj^^l 
j tall I (JjJljju j^^l J j I ( _ T 3 Djjjiiu (jJJJ' (J^"w>-" C 1 -* '-^ " ■ 'J'^*-' J^^-a 

Tj—iLuJI (Jj-»- lSj^* - ' ^" *>" f'Q ' "°^ u_j jL ^"vis *" c u *' jL Ty'-' ct^ ^y^f* dv 

(jl^jjj joJj ojLSLal (jlaj-C (_i LjjjAJ (_7-^' J ta '"' (_yjJI 4_<JL<JL>JI 4-ua i ulflJI 
jJajl . L^vjjij gbjJagJI i _ > l3^c ^1 Jj i nil Jtj><-1' ^^Jl O^LijI ^c j>j^_cal_La 

: 1612 2 in. jjLa j^mi ^^a Paolo Gualdo j jJI^c. >!jLi «L2jjt^a «u!I «Uj^ La 
Laj i nljq (jVI (_^>- J^>-' («-I (_3-"->la 'o^J^ ' o'jj-^ iJ^^*" j- ^ I '"M^ 3 ^ , "'- 1 Laj^» 
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^^ic: (J^i^La) <( jjj J^-j Vj >K idJLoLu-u i^lj j!>sl (^ t_*i:jj Lk^la j| 
(jl jj-^-4-i 3j_lIl1 si j ml ^j 2 i LajL>- m^I^-JI 1 Jufc ^ ill M ^ji <_|^ '^r^ J „ ^ 

,«(L$J^>-) a)^cj (j' < ^-«SL>JI (j-a (_>ujJ Lxjo («lLl«jl!I) 2J.jL>JU J_m i n (_yl^. <JL23 
Ijjsf i ^ .°:.".<l jls (jl^ i^jJLalll I JiA^JljJLv «ua (sJlj-ul i_gJJ! c^Js^JI ^ tjSLJj 

3jLl*j 4_<j,jJlj jj| QJjljj 3jjl£La (J-CL>-LlJI j^'\ (_j^Lc t r x ^'>" lj-° L?'J '"^"^ 
» 2 j H 3j_&LiSla jji i— al mTiSVI dlli (jl£ . 4jL>-lj-aj i_)-«Lj 4-i3j ejj^. lJl2jj 
Lol i ii -v| i~i i imI L$Jtj Lipl j (j no i"ill » La i " (_Jli^ *-2j LspL) is-Li ^ t dj i ii o i"ill 
i—i^l js_J_«j (j- cj-^Jt 1 td-Ji (Jj^ IjjL-u (jiiJI (j^ *-*^ ^3^*" Jj"^ ^t-iJJ-u 

("i iimIj jjJj (j^jiJuJI jj «U tixjj JijjlsJI i_aLiuj^VI I Jl#-ij . Scheiner . j-bLi 
(j ii i ii j I j? 2 2 1 la 1 1 |^^LJ,I ^jlr I j >. jj j»j I j^j' - ^ j-ol "ll Cj-j3 dll j£j 4jjIj 
^-jLajL^f jLa-l ^1 >_ ."< Ijj ■ fljjcgj Vj 20jLi L$JL> J>2j lS'j-II o^cr^' 
(jij < j i ,i i5j in <i Mill g-2JI <_al mi'^I mj! i JljJl^JI i_aLi^VI Ijla (jL Jj-Sj 
J t~ (j^- 1 ' "'j>^ (j-IJ 3t4t>-!^ -*Lc L°J .Sjjls 2 ii i M l'q JSL! 3jl_L>JI 3_ilixj 
dJJij Lettres on the Solar Spots «2 j m o mi II » 2-jJI J_^»- (JSL^jd j m.'i ^^i^. 
dlij j mi'i (j^J '613 2 i mi ^ Accademic dei Lincei 2_l$-oLC^I (_2lj-Jul <jjj>u 
L4-1 JLa ^^JJI 3jljJlj>JI 2_j$JLlI| 2^k;ll ^L, tcj^us <_al^l^l Jjl JjL-ujJI 

gLj-jjS 1 11 I" 1 1 CiLal mmSVu Cj^Lv (_ylll d ■>_;■> i^aJI 4ji kill I ( _ T A (jj,j£LujjjS 

. ■ j"^^^^ /Q^.j3j L&JljJUJ 

(jJjlj (_ylll cjLjjj/LlI,I LitiaL«3j ^lLlILsJ JljjQJI cjuLLai- cJIjj j^j Lol 

Ju3 sLcojjLII mjIj Jl^S ttQLal mi~S|j cGljjia-Ll ja^3j_caLLa I jj" ( jj^'CnU i j'-» - ' 
jl_<^3 J2J '' J4 "=1— La LlLsj ^Ijijll Ijui (»^ 4JlSj (JS_1 (_^a^J (_^-l <"'**• im 
4^>-j_3 Sj r (_^ J^^-i o'j- 1 I J-I .(j-uLlII (jLifcil fj^ (_gj Jl>- J^Jtll L>-jiiLo 
(j-a (JS 2S^jv (ju (j n tj Mill (J^>- Sj-ji-^lj «QJLlII «Q]L-uj 4xjL>- (_5-3j OJ-AJJ 
i(jjjjA_Ljj_iji ajhl (_g jJI (j^linJl a LtaiJ | »_o LoLxj (jjl Laxi ajjijJIj \j Lla c 

Vj^c_i (_5-Lc 2_j^£La cj I j Llj-j_JllI L>- JL9 Lo-(jVI oJjJj cjjL^s ALtu j-*j 

CjIjLljJI 1 ^ . --» I j c (jj mi -ie-j ji ^Vl Jljlj A^LkiJI Q^jL^J «U (JjJijJJJ (Jj^J 
1 ^ . -- 1 j ^ (jl j j'a Lui i>^J-J (j' t r x:: ?i lS 1 -^' j* W »(_, Mill Lol a \l ■>.! I 2^.<^ll 

ai\ juT 2^SL9 JI33 La cjJL? 3AJU. Lkj^j ^pJI 2^^L«II 2^^]! ^IjLoJI 
aLs jiil Ami I ' 412jj «UjLaj ( _ T a LJLiLo ^jLlILv (jLs jo 1 a "■*■■" 1 " Lgjj^ (jij 
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Lorini . ^^JjjjJ ^^jISLu^oj jJI <_j2 I ol jj ajj*-& J-*J 1613 «l_a-u j_jji3jj jg ~u 
3_co_^a ^^JjjjJ <_iVI J j" '-I jiil . 1 1 nijji^ (^ (_, 1 hKII 7tjjLl!l 3^La !al"n ni 

I flji^ L«jj?e_A 1 jj ^ (j-^u 4 Uv I ^j-> i ■ w %■ 4_u_o 4_u_uLla l ^_£! (jjjLul p Lill^l 

. j_uS jl>. jjj «Lu_uLs CjIjLulj Lk«Liji ojjijj S JjJljsJI <USLLaII Ciljj.Ia.il I jLiia 
j<sJ 4_jl_i L$jj3 ijj^i j'* J ^'' 3JL-uj <_ j~& (_^>- i_r^J-" *JJ-* < ^ J l' Ju * d\ '- a C^3 
i—jJt IXja (J^>- (jtajjl J' 4_»lS 4_Lo CjjJj Lx-ilj isCULai- ^^jj j<sJjl!I jj J i_^^- ^^ 
j-jIj ^ . U-^-ll jju Ll^x-i 4_iSi3LLa «L(j| tilljj <J 1 nl (jl£ ul jl ((JjjjSLojjjS) 

(JL>-j (jlj LuLs (jl£ Ijja^lLa LiJ3j_a (jl jji (JL>- 3jI (_5^- j-o^l 3xu.a3. 

5-jj-laJL] I (_5-Lc La-xks Lojj*-& L^J^L>- (j-o (jj i i"i_t (JjlS 3jj J j 1 1 11 /_i o^"^' 
(jj^aLcil (JjiJl>- (j" 11 - 1 "* 5 J-ilj .«bLaj-alj JjJlj>JI jaLiJI (_ji^.J SjLjJljsJI 3-jSLLLll 
I glt-ial flj (JjjiLu V luu^.j *£^>- 'jJ-°' oW Cigoli (^Jjajiu JllLo! jjJLJLsJ 

^^ LuSLa. jl£ LI <jSLIj . ^jLaLi^l j >LjJU- jub ? Li>JI ^ (_i!Uo tr^JLS' 

,jj»jj «Ulj LtJSjio (jlS I JL^S 1j-ol (jl J-A Tciloljj'l (JL3 L^jljjlaJJ jj^^l jjiu 
Ujj '"' .' J- ^! 3 "V U-*^ *Aj J' Lla^>o (jJjJI (J^J J 3 _ 0' Wi^ 

9Cjl L^QJ d I im (S 11 (JL^»J i t ' 1 mi" (_ T S I, MS mi"m (jl ^jj-a£L 1!i (j-4^ -n g "^ 1' ' ^ rt (J n qJ 
(j_o (J-Aj S x_«JIj>J,1 ( _ 7 ^ d-j^sLi. 4JlSLo i JLl»-I JjlJ-a j^ic fi/ft; i nS"l S^Ji^tA 
Jj->. jl /n g I i ^-i * Jlj-ol oL>o dJLlLi 4-u-ul i n-»- (jJjJI JL>-j jjjt^j (jl ( ^yr 

jl -Q^JJljL^. jl ^^3Ll>- AlliiJ ^IJIJLJ i u£ (J^>- jl L^J (jj- tT Lt C lJ «U-Lt-« 9t 1' t^Q C 

^^JLlI (j^ j|j a 11 ^^3 i " . j 1 1 (j^. i_dl Jul (^JjJI (JL^-j jL»IjI jj ' ^"'J (jl Jl>-^ 
JljijjI (JjjJcjj (jl Jl>-2 (j£-4-i Vj 4jL»jj_iIjJJ «_<ii>J,l ( _ T 3 SLpJI jjj-u dajj aj 
Jls."^ (jSLxj V dil J1S5 1 1 jj'a (Ji-jGJI j»J-Cj (JjjLJI diLcjLLa (jx. (jJjJI JL=>-j 
^(j"o ir-ir ^^3 jl fa^Jj^ (_yS ilKJulo J^ fjlz. (jJjJI Jbvj <J1ijSLj< 3 Jj ^ O' 

1 Ln 1 ii->- j-o^L! ni ii-^j (j^J («-I jr!-y-^ O' L "JJ ** ^j*»11 (Jj>-ill 3-ij /jit" Vj 
/_i cjI Jl>.2I (_jjj^o jtj-ojjj (joLjjLaJI ( _ T a jjJj L° Jj^j (jx. i-^jj (jl^ jJLs 
1612 3_ujj jjJjj ^^a SJLjj Conti (_,jJj£ JLbjjKJI ^1 1_ <jSLj oljj .4jI mi^LLq 
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(Jj^>- /j La i "j »l <_u*jj,l «_o (_p3jL»jj (jjjJl2Ji,I <_iLiSL!l (<ijJL*j (ji_i L#-i3 Jj-iy 

<_)Li£L!l /C-jJL*J CijL£ Ltj I 'I I itdJI J I ^>J-iiL! L^al I n>lj »l I nil 3-lLiLS j»JLC 

JLci^-l ^1 jLil lt^j^ J'-y-L)^-" oi^ (jy JL " J^j-l ^^ L<-->-j-o ,j^Jl2II 

(jljj-i (J-3— *■ L^ JJJ c "" * lAJlX-1 * JuSJl /c-uLju Jaj^j SJljlLdj AJlus -^>-J 

JL>-j aLu-Alj /yLiScJ (jLS (_g JJI _jji 4S_^>JI (j-o Li^Li- Lcjj (ji j_lC • ( _>^>j 2 1 

Progressive . «3-Laji21ll S£j^JI»t_i <-2>*j La j-*j «U jojijLjjG JLjU^-Ij^jJI 
^yJuu V 2£j^>JI ,j-a p>i-II till jJ /ojiJLjjLj jl LlIL jc t_j>«J "^ till j£ motion 
(jl_3 ^JljJUJ (jjjjJLU * iLlSJl ^_jJL*J *_a Jj dj ) j^a] ^ysj2] (jljj.3 (jl ^_AJlJ^. 

Jl «i"->.| ^yJ! lj^>J.i jJs (JjjJI JL>-j Cfii oi^ »3Jjjrt« j-ic. L^Jljj-J 2j>kJ 
L^a . JL* 3j! ^jic LL.jj_.ia Jib lillj jla SjljJl^JI 3/Clnll a^.tv.tl ^l^^ 

Aj£L»_a L-aJI 1 n II (_gij_!Lj «Uj±2 JLaivl (jl_i ' ^ • taj 4-utflj ( _ 7 jjj£ i—i^ll jji 
JjJl»- (_glj J£ (jLa Vlj i^'jJI liilJJ JLs.^/1 ^^CJilcuJ ^ji^i^i 3jj|j-ck> -Sj^J-JJ 
■-'I taj ■■■II jl (^-JLa. 3_J? w '^-l ' & iaL^tl 5t^Mtl .4j JOaj Vj JJ3L1 
JLjvj j la * ^_al_) L^_jJl aJl^IL) jl /. * ■ aaj 1 --J LaLilAl j-xjuu-u CLuxS «Luoi_tSJl 

JL>-j oIjj! i_gj.il jIjl«jjjVI I jufcj ^j.^a Sjj^cb J£ 1S1J «u jl>.V! (jl jjjJI 

La il . I J -1 1 "j (_jjJI tQkta. (_y3 LaJJS ^ ■>■! I ^Ir j-lLJLv j fla. La jj& 2 1 njjSJl 
0*lji (JjjLlJI (_^-Lc ^j&j-suJ L^_La J aj * (jl (jSLxJ SjJtJ LdJLLA (jt j 1 <"<," 1 nl (jl 
JL>-j 5_jjj_a fj I c IjLjiILta «L3Jui J_;^-- I (_jJI /- < 1 nj tfLblj (_yi>- «Ou^IijJ 

. 1 1 n'tjjla (_y3 tfjLCalj 4ju>L\Ii 3jjL>J,I cjIjLuJL (^jLc jj£j ^-°jij ct^ d^^' 

joJ 4_j| L*LI!i ttLjl 1 u3. 1 _i 1 iitcj (jl jAJLv (_jlr CjLs I Jl>-Ij Ij-al (jl j^lC. 

JLijjjLSLII (jl jjLJLv ijJjJlj (da .clLjLJuj Sjl&j3 cjjLs LLj^. (ju (aLu (jSLj 
«LjLij^>o i_x^jjj J- Lj:e T 1 '^1 J '-' D^" 1 — 'jJk^LII »l olr (jjljjj jjkj-jj^j^Lu 

1 ^Cmm.i jqJ 4_)1 L^S i4_jljlj j_lLjJL>. (jX. ^_uSJ1 (j^jM^JJ Mni Jl2 I- I (j * J ^ 

Laj j-SLA-l L*LI!i )«_a 4_lSJj ij^^I 4lu> pUjI t—ij'C 1 nl"ll J^L>- (j^ j kill I 
CjL^Iij L^Jjl J«J 3j_LLai- jLljI L^J (j^aLi^a (j^ jjijJLv *ljl «Lii£. ^j ka '"' 
d_Lc j n 1 n" 1 n Laj Ji-l^I ^s_Lc (_y^Lc (j^j^Lu (jSLj /<sJj .ojlSLslj (jj/jSLujjj^ 
SJljJljsJI 3-tSLl-aJI 3_jjJa_iJLi ls~^\ sLtistj^ Laj jl Jjn'inU ^ Cjljo.'i/I 
Jill JL»-VI LuJ (^ Jl^LuiJ La Jjj^ (^ I JJ^laj b^ ^Wj L<"^- D^ 4-&LJj 
(_y3 JLbjijLdl Ijufc jjij (jl Laj .jj>.|j <j^>- O" .' J j '"•' t - J 'J"-^'J ^^" L>° 
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JLvj i— fljni^i (»^ «Laj^3 (JjiAIu <".iil->. Ljjl |_£lj (__^>- 3JjJlj>JI 2^. ]\'\\ j_a| 
^^(j-oj^Lu lS'"i_t^J-" f^O ' Jl ^ •(*Ji "^ ~AJ ^'-^ LAjjI dlfljl La (jJjJI 

j_A «Li Cjj_a (_ t jJi ' d 91a 1 1 t t_*_col (j_« (jl- 1 J^^-^rr *^-' J - u \) '""^ '"' '" Pl_54-Jl 

j_>Ij>jj_ljv SLptJ ^JJjl (_£JJI jljJiJI » j i gaJ (jl «L^vj^j j la i a I (_£ JJI i_i3jj,l 
j_ij^_j (JJi J_2J . JJJjJ 3L_l>- (__r^ (j "'.^ <J-*A? O^ "^ ' '"" liLo (j^-lj •J-'JLH 
(j-o i_2^>- LxjjJ ^Lh 1 " ' "o"iaj 4 i ih'i^II u.}L*-a «GLl>- (_ t 3 <uaj>J jj>- I (_^>- 
CjujJaj I ajjJcJ (J-&J . 4-4-<JL*jj (jjjJLaJ,! i_iLi£jl 3l.iLto (j-o 'Lukj J I LjJLvj 
(_j-3 JjUjI (Jji jl i<LaL»JI Ljjl n i n (_j-3 (j^jj^c. LLlAJ ! Cju^IaJ l j r c I j_ui ^lLlI L>- 
-4 i nji^ll JLvjJ A 1 1 nilu- ( _ 7 A.sa1 (Jj i 2 i_i|^j>JI Sjjj^-i J?-4lo <jj£. lj-_ui 4j*j_J-o 
. L&Jilajjj £«1jI (&£.JiJ 3JjJl>- 4jolr SJjLj Cj«l>- ^-lLJLv Cju^IaJ (jl 

j_l^S ( _ T xisljjj 3Jl3 <Lud£ (__J"I <_l31 JLJI «L>-L*j ^jijJL>- (jlS Lxjj 4JLj ^Jj^j" 

(jlS^ji-^l 1 Jut (jS-Jj ' ^J^J-^'JJti '"'^ lillAll (Jjvj-jJL-p (ji£ [laj .S^$JLl11 
dt 'tTia (jjS-J O' (j^^ 1 Oj^-^l ^3 i LujQjjiJJijJ 4Jcp I JlC i uLl>-I LJLji- ^L-J-J 

i_L>JI i_iL*_i^l dLjJjjLSLII J-j-3 L^jJI (j^-v *^j j la *.' «Ljjij-o Vj LoL^j 

(j n t nt (_ 7 k ^LJLa d j * ^ ■ U ,^^Lj_« <!*>- (_-rll 4_>.L?e_l ^_lLul>- £j\£ J_il . J n * 1 1 J 

tiJIj^VI L^J » LOJ> (_jJ.II ioL«JI C_!jLjtlIlj 3j_liJI (_>° £ ^ t:: ?- > - (_y3^L^"" "I ___ r J| 

I j c I ' a I S^Ja jjp 5j^3 3jSLj}_La (_^^Lys (__r!l ^>-L=tJ JjiiJLi (jl^ «GLa aUJ! 
j^SLj ^<J .liJlJuT LdJLflJI jak: L^ik: ajSI j^jJ! S^sLtJ! i^jLI! p-US! 5j^ ^^ 

(jj_Oj L ___L! (__jjj| (jl_ui3 Uj)J I L*illjl) (_^o Jl>-Ij 4JLj 4Jx. (jL2j (jl JJ_>J ^_lL_JL>- 

" 4-j-mJLdJLj (oyLfcLv) < j 1 itAil j<ui L^-yj ^j'j. 1 ^ 1 •— '^h^ ij-^^* - <^jI*LC'^L' 

«L_*_ulj_} /j 1 C JJ i '"" °J * c (J-* *— ^J-^-^ L*>3 J^JI ^ d I ■■ 1 ■** H «Lj_u1jJ /j 1 C 
4jj^3 -" j" ~^- ^ l_Ujl£ 4_LiiDjljLA (jLl l_3_vl«J (jl t_^=j J'- :v ^J' l^- •'^jLj^yjJ' 
4_uu_>_ul!l «Ll>-LlII (jj« 4jo its! (JSi uu I (j^uSLLaJI Cju^iu (j^-J joia ij^jjj Jl>- (__rJj 
Cj^'v mi oil < j 1 '--■j c ^^S (j^iSj ^LojJjJI (ji jS I c 1 1 2jj S-lc (jl jLo£.u 4jjt T L : iIaJI 
(^1 L<iJ LoS-jjjj^Lljj—i^S Lai .(.1 iiit^ Sjijj^a tLuisUj ^JJ-a (__r3 4-iSaAJ I 
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. L&jlSLJl (^SLxj V S-Lt-Lila (jjjLiL^. JiL^j L4JI (_,lr ojlSLal 7~j^> J^ ^.JLa-^gt . a 
^ I ^j jU.1 j^jll epicycles ^jjalll ijJ^ial j^^u <j* t>"J^H>i9^ u^-*J ' "j^ 

(j 1 '^" ^ j J I] ^i*-^- J' *Ij^L»> 3jJ9 (jl 4_ua ( _ T 3 <_^jfci >-a->j ' '^ J W ' m j La a. 

dlli (j-laj (jjjjSLujjj£ (jLs Jl2Jj . L^jli *L2J3 (j-o i^Jj^tli (jl 3jij^>JLI jjIj jl! 

«L«^a <-^-i>J o' (j^J lilli (j-o _>^' j j 1 niVn (^Lj (jl «Ujji^j (j£j /<sJ jl JjlAJLj 

(Jj_ij L<o-3jjjLj;E_a I j j a jjJlJ Laj ;l o m II (j_c I— i3La^l*_a ("im JuLl 
l_LCj 7c_j_La_i (jl j-a^l /jX. J"i 1 uJ (J45 n—ij'C 1 nhll LJI a<"n nU (_ 7 H>--U^LujL<-u 

juJL2jj cjIjLc (_^-*j 1 J->- (j£. Lil LlJI cjjJl^cJI ( _ 7 jJI * " 1 1 a 1 *- 1 1 j ull S3JI 
(_^ »(_, ui J^ LiJ-JL*. 3_jI (_, I f (jj ilaj ^jjjLlII (jl^ I j£L<fc jl- 1 lojj jl^Lalj 

Jij^>J,j *>i-" <^1iLaLILo (_y3 I ' ■ ..Ail 1 Si 1 (jl (Jjva i7-j|jj|j SLpJIj djLjLiLaJI 
joJ SiSLiuil (jl jJljj 5 (jLL-uJlC I j^'a SJj^Is S-i^jJI-i (jjjLJI (_,lr j gja ^->-j O' 
*j-tis (_j-Lc i>J^-A dJajjJI n g ii ) (jl (j^LaJ.1 (j^a jl ijj^ 3 ^' (_y-^ ^-4-* (1A^ 

(jjSLj(jJj dJiaJI /<Jk: jl£ L^a .SjjIsUJI LjjLo. ^ Lg-ijL*J (^ill o>iSL.iil 

(Jj>JI (Jj ijjfcjJI JjI 3jJL>- £Laji>- (j£, j-;L«J 4j^-Lij j_p Lx-iLij l^ll"« I air 
SjLjijJa (j^a (j info .dl!ji£ (Jioj (jl raJL«JI I J14J 1 _. 1 n'l^/l £ylj ^Laivl fAz. 4Jl 
LjI 2 Jj La I II j Jlj>-LJ La-ilj clj'CI^ 4jjJij j ) Laj LaLaj ^j^J o' (***^l '-*-* 

V Lbjji (j-u (_yl!l i~<Lu»l I (jjSLIj 4-jJ 1'* CjljLUcl i_*jvj^j I j*.»^ .u Cjjls 
4<jjU ( _ T ji j>jufc (jl d . ,.Ai jjljll-^ ^ij jtSJ L^^Uaj jl L^j js (_5i^- M^j-I-i <*>2j 

Lc^ jo^ LJ 1 a 1S1SL1 1 " Jj?" 1 nil (j^J ^ 2 1 La a i". 1 njl LlI^jjla q*$ S dJIrill plr 
t-LtaaJI L*Ui (_y3 3JjJl>- «USLia 4j^Iij (jl (jLjjJI (jc (j-i^J *>i-" 'jJ-°' cW^? 

(_paJLjJ ^ /;<>>* t (jjjLul Cjl^^Lc (_^3 ^jJjj j^_a*2 I (j^j'^-a * tlflj (jl L$_>L*Iu (j_a 

3JijJl>- 2jj tail iJjSLj V La-ij (<s-«-i -j-jjj tiJ-Jj j^£-j c ^^ v w l>" (jjjLJI 3jJij (_,-3j 
(_jJI L^jj^u (_,i^. J I i_)j < i"i 1 1 (_>^l*J 3I_L>- (_5i^- p^t\f j"i j i^a| -»-tl I \j 1 ^ r- ^^3 

3-p.j^l (j£, 3jlj-»j SjlcI^ (_,lr (jj/Lu'^Li 4ajL£ L^iLp. jj'i/ cjLj/JuHIj 4JJI 
«_<i^>J,l (JL>- (jlS lji£L& La (jSLIj i4xL<aj cjLu/ju2Ji,l (_jJI c^^j V ^jLla ( _ t 1^.j 

.j uajti\ dlli ^ ^jLJLv «ua (_>iLc i^JJI 

^U^oLiJI 4-L«-uLLaj| cCLL-ola «U CjjLS jl i«La3j^ Tj^c-i j * ~n\ ^lLlILv (jl£ 

1 £ 1 I "t ^ j d 1 " I 3 (j^Llj *>t!-" ^tH*- ^^' "' Lt^ < -r*rH?° *^l <S'J Lr^' (j-^3 ^i 
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(jJI Laij (j! «L«jjjj <jSLj (*JJ tfJ-ic ISLloLcjjJI joJx. ( _ t 3 5j j i a -» a L^iS CjjLs 
( _ T 3 (>Jtsej (jLs Juia . jj^^l (_IJ cGjiij (jjju^s L^J^Li- (j-« "-^^p^ lS>*"' ll>i- i '-i- 
(ju!_jill (j nail » '^■-" »l o i nil ( _ T 3 a I i n-v^l CjLSj^v (ji CjLul (jr^- *J^ d ' ""' 

CjLij! (_ji^. jJ^Sj o^ J^2Jj •o^j'^' l^- (*' ' "^^^ '— iIjj-* L^-I * i^-^" ( _ 7 jJI 

CjVjL«_a ^^3 (". l"i <i" Jl3 2.j ,UII (j\j|^3 jjV 3_ulsljj ^jJt (j\jl_ajijl dJJj (ji 

(jjSi ti^j^tJ SjJlj^jj jl Predicative Sentences 3_j^j^2j J-«-»- (^ V 2_ui>ljj 
(_y^-l jO-lo-La ^Lj^j^ /nlr ^1 2_>.L*j (jL? ^L<JL>. (ji (_yjfc (jjl 3j^s^L>JI 

al t^'tl ^\£ , l \ f j\_i£. 4 i_jJlII tc-u^sI jJia I jjj l«Ljljl (<^--iJ «G5tJV <-1iLjjI * j'^" 1 ' "_' 

(_fjJi]| 2_al£ JjSj (j-a dlli ( _ J \c J^i (j .hI LxjjJ •" J to c J iaa. (^ <tK /o-ijJOl 

5^jjJI dJJj c^JKj . Z 'I ■ >> a S^j-v L^liSLiiujj JijJljsJI ^^SLLUI -> 1 1\ ; 1 1 Sj^jLm 

2 tVal -^t I Jj>.V 3j-j5^ O La j-i-aa. ,_£ J^i-jJIj £/_ui (_£l J«"l j| JjHi ul (_,lr 
3_i^3 j L«Ji. I 2(jj-v Ig'i'^Jg'ii ill fljJao. (Jjl C^JL? . L^ji^. C^vj J (_jjJI L^jjJLlL2j f_j\r 
<* m-aj j-j-LjJLv J-J-ai Cu> iJa^Lill J^Ue-o ^^ ^jijJLv (j-o (Jj-lII (_yjk liJJj 
^j^* I (jLS La_Luj 1613 4_u_u (jjjjLa ^j^ * tl>^ ' J^^-Aj t(j-CLjJLc «Lj_uljIjJ 3jj_c_s 
I m " iii ±j£, a 1 J^o J-±&1 1 ^J^' ^"jj t — ' s ' iSi^Jl (j^JjLuJ lia^LJI jljil 
SJljJljsJI 2 _.< I ^ tl 2_jjJiJj! c-j_cbj_o MDdamd Cristina of Lorraine. (2>jjjJ 

«_a ^ 2 i ■"' a OjlSLal CjjI£ I jl La jl LbjILo (jjjjSLuj-lji (jl£ til Lhj^ CAS i"i"j 

"ob"" "^ m^' SjlTn ii V Lj^l^ Sjj i nil i±jjjl»- (jl^j . (jjjjlSJ.1 t_iLlSLII jcjJLij 

(j-a jl-J LaJ ^lLlIL>. plr (jl Loj . L^Lt. JijJI (_yJI J t~ (_g jJI-Cjjjk^UI /oJLc 
jLajl 4_lL^. (<ii»J «La3j^ (jl (_£lj (_^>- SJjJljsJI 4-jSllaJl 2^ \\'\\ J^v (_pLaJ 
j j I j ILv Sj^LiA Cj*L>- .pjj^sjJkl (_y3 tl-^-lj LaJ 4jIj 7"j-laj (jlj SjLv Sjloa. 
dilij «(_,lj" i nl^ (_,JI 2JLjj)) L^Jlj-i^. 2JLuj (JS, ui (_,lr cLojj-iii. (ji^- Jj-II (_y3 
(jjiJlSII i_jLjSL)I 2j. nji^ (j^ (<iC.j-!l (_jlr 4JI I jj'a J^ji 1613 2 i i ii j [ a i n_o (^ 

(_ylll cjIjLu(JI JL>- (_a Lu£ 2_j/jL^o L4JI (_,lr «GljLi^. o -1 j' a Lo Ij^u^ «ui VI 
(ji (_jJI ^lLlILv i_uij LLa (j-oj .«L«-ji- »l 1 nil jj 1 -»" j I Iju <till (_jJI 1. 1 him 

I J ~ 2 j S 3. ijJIjjl Jll^2j L^JLloIj CjIjLiaJI oJufc (_y3 ) kill I ,j 1 flj 2j i_^-ljJI 

./<s_L«JI (j^l 2 a. tlfvj (jjjJl2J,I <_jLjSL!I «u Jji Lo (j^_i ^LlujVI 3_aLa1 (_L>.2j 

<LjIj (JjjJl^I t_jLjSLII 4_ujiJi^ (_y^ ^J-"^ O^ 3r!-yL>" jL (J3JL1 V»-l Cr-'-*-' 1 ^ 
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cu^g-JI (j-° <_>-3LLa V 4JLa ijjL^o cj!jLj(JI dJJ3 cxjIS Ltj .«l^Ll«JI (jjjLL>JI 

I LajJu , ,.^ ja^aJI [jj^j La jjJL <__>^a-iJI j_&LLb 4_lLc J Jj La jl CjIjLulL! (_yJ3jj>JI 
43l j /olaJI j j a ^ j - — ■ ' 1 1 j *.\ t\t AA-t| jJT lxX\ La? . I J i 11AJ CjIjLjiJI jjiLLi (j^ 

J j j i ii /, I c (jj j 5JU <_jLjSL!I ( _ T a cjIjLl«JI (_>-a-*j cj^Lv jlsj Lai . «l2jLL»-j 
jj-a^L 3_3jj^3 (^jj o^ ^l (^V-^tjJ! I jla t-o-j^j-jjtj V «GLa jUJ.1 
t_jLiSLI! ^^a (j ^i ill 7c_j^_g3 (j! cLfljLL (_y£, jj (ji jl j^i-l (jj- 5 I fl" *v " °* o-L^ 

S (jLtujVI (_L2jlI IJl>- » Jaj (j! » .jJiaj i uj li (j-*3 .olji£. La (_pLj -» j Laj (jjjjJLlI 

(jLi I JJ S i_2jj(_j (jl /_ < j Lj La (_p i_2jjj LLJLj Jlj^qJI (_5^Lc Jo^=j li (j-°j 

4_i^sL>- . . . ((Jj»Hj>o Lx-a jiiii (jLx-iVu d * I »". 1 1 CjIjLjlII (_Uue-i 2 I t_ijj^3 2 1 
<j-a (^Jtill I JLjfc (_,!£. L yiXaX\ i_jLSLII ^ i2jIjLulII ^43 ^Y) 3^. jJI C<3? I jl 
l_£_>-i La-Lu i^i 1 nil (j-a (j-3-J jjjLoJ (JjjJl^ejj (a^jl (_y3 ilK .""ill (jSLaj (j-"LJI 

CjLjLuVI liJIj^V aJ^OI < j a 1 1 ' LaLx-i (j^l&L*. ra^-iLi 7-jjisj (_pL> 

3-jJe-^ 1 ■■ J 3_j_«_LiLaJI jj.a'i/l (JjLuj) ,jjjji2j,l t-iLjSJLs ./oJjiJI L^ajJL ( _ T DI 
\ A , >. £ II j_g|) oJl^_i (JJLjLLj V a j 1 j a (jLi Ljj_p jj Jj^j (jLs ^J LaS 7c_loJjj 
i_iC^j 4JLs '3 *JJ .' J " t3^L*^ L-a lil «LJlj i7-j^Ju (j I *"'" Lx-ilj (4-Ljt-uiaJI 
d Uj , ,. ,11 (jjjLill (Jj-2c «_a (iii iiLuj (_ 7 SL!) «QiJ ^J4laj (J& 
j j i"i_) La (jLl ^SjLj£ (-,(fj La 4j tcl^oJ (J!La ( _ T ^Lc till j Jjlj ^lLJL>- (^Lj 
.Q^jj->JI (_>^=jl (_y3 (j no i"ill (_a3jl 4JI (_ ajSj ^-<ijJ ij-^*" <_> u ' Jl ^' i-JuSjl 4_lII 
JLi-JH^ (^j^JI LaLijlx-i - J flj (jl (jSLaj V iSjLi. JLaX.1 (j^ La^lcj Gibeon 

(jl jl i(_jjiiJLi Cj3jl>- ^-jLsj jl "ij-y^- (3jLi>- ^1 j j i"i"t CjjLs ^J Lo cjIjLiaJI 

q^>j^\ 4-ijSj-l. I * ij'a «_a LaLaj (j a a I ~_« ^c_JI I jui (_,lr LliljLuiil I * 1 j '" 
JLs (_g jJI-aL^JJI ljuk (jl dili heliocentric system ./<uJl2JI diiiJI ^Lliaj ^ 

Mj^^ a^j?e_J1j i oljSJIj (j 11 i"ill «Lj_a^_jJ1 «o^j>J1 (jLl ^JL»-(j^_a_ulaj 4_) 

oj^Oj La - j a j Jlajj I JJ ipremum mobile .(((jJjVI 3^j^>JI » J » aj 4xjL9 

I J Jl f_j\c 4_j£ 3_j£jj>JI (j a j ' a '< 1 1 Ljjii-i La lil pj nij J^>- (JjjJLSII t_iLlSLII 

' a Laj) - j a (j-SLaj ^La J *AlL cJlSz- j-jL9j jl 2jolr j^l ^ (_,lr .JjG 

S^j^eJJ -j»Lj ' aULjl «jjis (_y3 V) -I j"j' a j seJ ^j^j ,^.',ll CjJLi-l l!al-(j .1 Mill 
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pjj^jjjil (jl julL (jjSLII (^ 2£jj>JI ->! laj J i n'q Vlj (J-LreTmi.a I juij I^K^j^l 
4_i JLs (_gjJI ^ySllAJl al la Lll J (JjjLlJI jj-l La CJ JLo «LJ| j_Aj j_i-T LuLv 
CjIjL»£. I j o g dj (jl (_ 7 1^. (j)j> i .-n (jJ jJI (j-dajloll (_yl>- (2A-*f 4JL3 (jjjS-UjjjS 

(Jls i"il Lxjjj (j no ."ill 35^^*- i_aL2j! I jjj i *•»"_' jl Lj^^jv 1 1 j^ (jjjJiJJ <_jLjSL!I 

S^j^v L^-Jl (. I r 2 j i no uJI 3x.jju>JU 4^j^v '"• i j a (_ 7 J-o ^1 tiilij (_2LaXa 
Ciljl i ii a L$J JljJcJLj LxjI L^-ilj jm mi II J-Aj LjJ 3^J-° lIj 3 " Jj^ t T"'j^ 

4_j| (_j_Lc (j n o mi II *_<iaj i_aLojl (j-SLo-i 4JLa I j • aJu jm ."ill (Jji^j S^ji^t^ 

al la I II (JlLJtJ (jl J-J-C (j_o (j_ojJI (j-9 SjJ, 4-Lal5L> (- I no Mill a UaJill (_aLSjj 

(jl (<s_»_! ^j a » j j I J uaa J i_j£IjSLLI 4 j j i ii ill jlju^l ( _ 7 i^. _>J-*J tP^ O' OJ^J 

3 *^*-.ll ,JJ I j»«i Jjij>JI (_jJI t-i^Sl (_yjk ^lLlILv L^j Jj-2j (_ylll 3j*j>JI ajjt 

(jl 4-iijJL>JI 5 (JJljsJu (j\jl}jjs (JjjLlII £yl <icL«^v *ljl «di;t>- La (j^>-!j 4 joUII 
LiLj-3.} Ljl^-lo 0jLji>-l (_y3 d v"'' «Lo£L>-J sLojjjlC icljj J-^Iil J^S ^-lLJL>- 

4jj£LiII .-»l^jlUllj3t A,, .11 ^J JLo J Sl'ai . cGJjjiaJ (j>Lc|j tfjLCal 7-jJaJ 

tfjufc *1jl Jl^ju /cJJ3 . . CujJl^JI «L?ej>-J (J JoJI (j^^?e_) «La^x-£i>. (jl > * mi Laja^. 
jj-ajj rt U11 jLjfc^oajj (^l «t_La (JJ-tll d a j ' a >■ Cj 2fjL*_a *'jlj SJjJl^JI SjsjJI 

V L^J^SLI S_«jJl2JI 2 j< LaJI Sj^kJI c^Ljj jl-^Jil <_,!! J^ Jj 3-^LjjJI 

i—ljjsi (JJ-Sj (JjJJ T'jb (j-II ' 1" (<U (Jj/Jl21I i_jL1SJI 4j *L>- La x_a in nLuJ 
.(jjjJL2J,l i—jLjSLJt CjIjLlC x_a La JLs. ^1 in "Lujj /njl i nil j U '< 1 1 ^tj 
(j_a 4_LLal 7"J-i3 (jl La !il 3 f-^J-J La (j nSr (_5^- Cj«L>- jyjQill (jl J-J^- 

p I lit l _ 7 ^>- (_gjL^a 3^tJ (_,lr 4_j£ cjIjLiaJI c^ej (_yJI Lcjj (jjjJlSII t_iLlSLII 

jj^^l (_y3 (_p3^iEJ j L»^5 4Jlj (JjjsoVI «U tLv La 4ju2 (_y3 (jJtla *IJI ^ a a i a a. 
jJljsJI j»lj-lll (_yJI Cesi . (_, i ii j i ii ^ S-lJ ua oLc^ I jj .(j-»- J-J^- (j-a 3-uJjJI 
4_i (j j i a jj "■ J o^lj^ci (j2 «L»-lj_»^3 ojLCal (j£, (j^LcVI (_ T jiL>o 4_La i < I W j 
Sj^mi ^31 ^jijJL>- (jl JLu .ja^jjulj 4_lL^. (JjjLlII i_*jJG (_yJI (jj < i ii j IjijLcaj 
/j i "'* <_ljJa-JaX I ^>JI I Jui (_y3 <ti23 (JSLi /j aL (jl m, IjJ <Lsejuuajj I pi o i u (_,^Lc 
«Ll (jj » a iSij /n^UI fUajjijJI ^1 L>J IjJ . JJJLs- JL^ ^1 JL>JI J J-uj (jl 
(_jj| SJLjij 1615 ^ i i ii j_jIj_j-3 (_y^ i_jjSLs i4_lLc a Jl2^ jj* La (_jJx. 4JjJjj>JJ 

(j^jLa j (j mi ujs ^Sjs* I SJL-uj-i I gJLaJlj Monsijnor Dinj ^ b a j^ ■ •■! I <\2jj-ua 
£r\i^3 1 njll Sj^jLjjJI »l olr (_jlr j>jLCai (_p3jjLj (jl I jj'" 4J1 1 n_i L^jli 2 '< < nil (j-a 
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ji£Vl . LSLx-« Oiti (jl£ I M 4 '"""' WM' (J^J <_k (j^J^rh 1 J'-y- i J^-" <j^J 
^Jl 3JL<-uj» (j_o 4.S- i ii m «L2jJl^3 (_jJI 4 J I La a. (jj^jl ^ .W^W" 0' L ^-!^ tj-° 

(_^ SjLjjJI 4_jjL?c_a (Jj->- 'LjIj ' j ^ a u^J^ cr^' 3JLj/jJI ( _ T Jk w 9 "o^j" 11 "" 
3jl>.Ij dJJi jjtj^jijJLv (JjLjij liJIjj . LiJI L*l!i Lcvjji Li£ (jjjJl2J,I <_jLjSL!I 

-(Jj-flj L»i-^£3 i4Juj_Lajj £jl£L3 2 3JjJl>- I^IjuI L$-i3 7-j-ujJ j Lea J (_Jjj>-I Jju 

ojLSLal (j i ■ >■"<" ojLji Cxjli Ltj 1(_Lt=x. (_,i^. «/— Ljli »Ls ^1 2JL<-uj» <_ *ns jls 

I i <^."-»- rt (jl£ La 7-j_toiJ (jl 4 Ac ^ysj£ Jl9 j^-«l (j-« Jlst" i ul L« (jLb j' (^altavl ) 
LaUCL&l <_2j_ea Jl3 ^jLlILv (jl (j-o ja£.jJI (_ji£-J • Luajfllg (jLS Lax. 7" ' ^"\,'J 
4jjJa-LLI 4_cujiSL!l (J^lSj » I2j (jl (_5-Aj Cr^P ^Jjj Ju^ «L<i^ 3 ' *°J c 3j£LaJ I^^^JJJ 
(j-a I j"-» Laj LAjljJal j-(j ii o ."ill ej&jj* (_g JJI LjLLaJI j»Lku 4jj_Laj (_£|-3JljJij>JI 
a j J J j_LLjJL>- ^Liljtl (j-o f«-C.J-!l u^ ^\ Jj^l " ." "~*-3 ^ri-^^O-" ** 3^J^ 
<jru (PJI CjLJajtXI CJl£ ULU jl iiillj (Jjj j!£l (jJJ < i ,ij (jL? djl^ SjiLaJI 
(j_o «_L«j La (_L)LL& (j n j I 4_jLa JLjJljsJI (jSoAjI a I LaJul <Lse-Laj JL^jfuJ «UJLJ 
(_gl i L»-a d_L2j^_LiIlj iLjjiau^JI (J-G-l»-Ll!I (j-o ->l LaJul I Jui 4JL<JL>- (_ji^. JtjSLlll 
. sljj-u Jl>- (_,i^. «L<-Ll»JI 4jjl3|jJIj Sjij^>J,l Sj^Lalll (J-CLl>.L(JI (j-o 
«j^ua\jX\ » (_y3 ajii Jijj pjjlo^a jJ^^- ^lLJ Lv (_£|j i_ajju (jl (j^j^Lu jlj I 

i_Jj->. t_iLiSLJI (^ j>^j ^_jj L«j£ ^lLlILj. (_glj i n iVi i nj (jl (_yjjj (j-o i ilVi'^ 
4_JLc jciso pjj^DjJ,! I ju* J>»- 3-iLvVI (jl ^jIjJLv (_j?j Ll& t(jn«i nitl <i£j^v 

4_«IjlJ1j (jjjLul Al_«l ^Ij ^ySJJLi (jl (_>>-^l 2l cLujjJI ^j^j <^> ill ^j^* J (_^^JUj1 

.a^uuSUi auimii ^ ^Ijji jjfcl (jjj (jhi^i^Aeixi ^i^ ^fjji j>Ioj o^ J^ 

joSLajj i ^ulj.llj ^Ijjtal (jij (jjjLJI S^Lc t_i!^j>o j^.1 Mill (jl (&1»j (jls jiil 

V4 2( 1 /-^ j '-^ III (j^t_« 1j i imI rfs^J 2 -^ 4_*~ J-*^ ' lP 3 -^*^ tl)' I ' '■ j (*^ tfC^£jl i ii 1 
.(_£_>^>-l 4_l>-Li (j^ /&^-oLv>.| (_y3 4_j£. jjIo jj, I (jjja- g m (j-«-a js-A Vj 4_l>-Li (j-o 
j J Laj (jyl*- <Lj&j*JL> «Ljcj>JI 9-j^jj ^y i a i a ->" 1 1 ( __ > Ii3Lij (jl ^jijJLv jljl I jj 

3j_j| j j LaXaj (jl j^-j (jLs (<s_«_i . ' aLLaJU a_jL^J (_y3 (JlsLJI (Jj^^jj (3^1 

3jl^£ (_y3 jjlJuJ (jL? 4JI jjj (jl JLlII I Jl£> S^jjla «U (j-o (_,lr /oiiJI (_y3 (±x^c_JI 
SJljJljsJI 4_lS_L1!I gjvlaaJI 4j*j^5 (J^^* - <: ^!-^■ CjJIjJ (^" JjVjJI (jlj <Lu±aj 
jJa-i LdJ-L^a (J-l T l-l. ^ -i- 1 , 1 ^ijl (jJt^o Li*_peJ 7-^xId^j1j Sj^^jIj S^JlJI (j_a CxjlS 

. I ggAxdje 1 
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4-j «L^v La (j-u (<u^i3 3JijJl>- 4jLl»^3 _iL^=jl J .^-aVI (j_o «LJ1 ^lLJLv |_£Ij 

liilll I j J i a a (j ,i<i Mill L>jnjjX.I (_yJ-a VI /alb V dllj <jl ^1 jLiiij i 1 la » i a 1 1 j 

<K (jjSLII lt^ "-O-" 1 ^ilj' *J^ AJ^J O^L^' (J-° u^Li-a * O' J^J 't£>2J' 
Cjjjji Spirit .(jjiiill (jl (j-a (jjiJiiXI t_iLlSLII j^J I alia LaLa-i 4iejju Jjl ( _ T 3 

i_jLlSLII j^Jljj . L^jli >l <i in tl 3_lJs J-^>i o' ti^ ^JJ^j i^LJLl »!"■ ^jlc 

9-ijyjuj (j 'i a miIIj ^(_ t j^j JJ-ijl La-iLSj jim miIIj j^-i-ll (3-^" ^Li < ^LJl {j£- (j-uJ^iXi 
(jl j-lLJLv (_£^JJ .(j^>-V (j ii a i"illj-p(jnll I Jufc t-^vj^j-^jjjL-u JJJ-I' (jlj J-*"' 
Jula ^LaSLsJI 4_lLc (J-fljl j-ai-(jLajJLi juii ."ill l _ J ia JJ-JI aJuJJ (_gl-(_gijJI I jut 
ijJLufc (jl jJljJ La5 Dionysius •i_yjS'"V3i^ *i^ *^ lS 1 -^' J-4*JI (_j-!1 <s-iJl2JI 
3j_2J| JLSLJul Jji (jl_? 4_ilj jj i^aJLI j_& -j.'^W (j| |f dJLUji (j-u LJsLtSl 

eL*_j_do (J jiJLJ-^^iijI IjL&t tjvj_4j-j^_J 1 j| ^ ajJaJ I ^ * j i loa . (j^£j1 iJ ^ Ajj\-lmj\ 

.<*jjJ3j JjJLJJ! dill 
i—iLiS (j-a 19 SjnJLoJI /_^ jjj Laj ^ 2 I * j a (j-aj_u SjLiijI CjjLS Ju9j Lai 

(_yj| i_^jkj Jj , ajI , „ ,y. , ,.l j_lci jjJI ( _ T jiiLajj (jl Liiuj (<sJ ^jJLJLv (jLa ij_LaljJll 

Ijl i 3 . JljJu>- (_j_2j^_^3LLLaj (_, air (0^ i_*jvj^j (jSLIj «Gli (j^ii!l «L>JL*-a 
•.(j^aill Jj-2j Luu ^ i J" <_i-pj ^-lLJL>. 4-lLc < _* ii *_l IjLaj Vjl (j^ii!! (Jj-Sj 

4__L_!I J !>!_>. j a "» a (j^a i_i ljIjI o --I Tin 

*'■ I ' ill 3 I ». I 4_1 ^__ J 2 J <L_| 3 flj 

Jj J i". J jl g A Jl OJ »< J j\ ^_Ji II 



j J i 1 3 J a \ j J__ < 1 Ilj 

^ S ^ ill JJ^ 3. ^J 

J VI 4__« i i Cij ■ a Vj 

3jjl J I a j o -v. ( j-is j )il 1 j<) \n ui J__i 

i_j I ._ j_i Tl ^^—Lal—Si (^—Tl LJl—a—L-Sj 

^j i»j L_L- <_i (j ii <i iti I t I , i7- , 'it gl j I n Tl ^j-2 
i j — i. (j_« jj — i — j ^^j * — Jl — S 

iSj *J ' 6 J| ~ A ^ »■ 

I taj i b w a 2 3 jj -^ 



60 



&jku-uSJI 9 <).i.L J b> 




. L&L3j fj-x^ *(_3-^" Xi 

2 1 «l £ A 1 II 4__» Jj u 

_SI ui j" a J Jl I $ 1 Jj 



2 2J| U3 4 I II ClI Jl 

'"* 1 S > gl ta "■ ' * t 

<i£jjv ,jx. (jjjLJI (__>*aJJI (_y3 JjJ La J>>- >A!^^ lSL> ^J-*- (j-1J (_>*'" -^ 

(j-o /Tj^tj (j 11 «i ."ill (jl jjfc 4 1 njiStl (JL>-j J-i^. JijLcuJI fft^AI I (jl jl iq 11 ."ill 

Cja-J-aJ-ljlj I JJ 'J-i-l <-3jJa (jJI (jjSLII (_y3 <-3j-Ia (j-o 4Jj-»- (_gjj>oj L&jjii. 
j-j-ujJ£i1\ Ijufc (j2 dllj (jJI l^jjfci LxjI jo-Aj . 4ijj»- (j mi i"il1 (jl-j^j^alll IjUfc 
(j n i" i t l (jlj (ji^-" 3^->° O^J^' O^ J>23 (_ylll 4jSlaJI jtt^jjjJij «_o (J^i 
Li «LJI ".^43 (JjjLcuJI (j-Q-uJ _3r<ij-IL»- J J ' '"~ l " "' • "-d^S 3 " Jj^ Lt-LQ--V i_x£IjSLIIj 
(JjLoIO-^-lLl!L>. I *~jj 1 -""' Lo£-3jJiJI dJJj (jLa <illl SjJS (jiaj^ (J Jt (j no i"ill tluLi 
(j_a I g ig jJLLaaj Li_l9 J I SjI^jvj ^^_l<3 jj-a (j^SJl (_ 3 J3 jno Mill 4_t_uojj La (_ ? J3 
liLI j (_yi-CJ . 4-J-3 *(_,-"' J-£ (jl j ir-i-ieJJ Ljl_lojv OJ^-" (_j-^ O^i?-"^ JJ-'J ft<-3 J 

jjj (jj jiill 3jIj^>JIj rj JaJl (jJI >JaJLi jl 1 1 1 11 tal (j^ 4JI ^lLJLv (_£|j jJLs 

(j_a JJlj-J (_5-J-II <J-" jLH L -' W (l)H-i-t-U I -1 J if (_ T ^Lc lJJLjiJI (__^£a_<J1 (_jJ2 Lufc^Sj 
jjfc dUj_i (_j_L«J,l (JJ-Sj (jl V L^iajjl/ (_y3 4jjjj»- (_£jj>o .. ..3JjL>- ufcjjii- 
(j-u LaLj ^ Laa£ (Jj^aAj (jl (JjL?e_) ^_lLjjL>- (jl_) (J^-^-J 7cj-3jl (_ t JL*_oj *(j '"ill 

fj-A, (_yJ.ll L^jl j (J HO '"ill (j^-JJ (j no i"ill (Ji-lj (__r3 (j^JLaLSLII Sjljjsjlj »J l>lll 
^lLlILv (^l JLilj •'Lj^ f- jAl Ij 3j!jj>J! (JjiSLj (_gj-!l (jS 1 n tu (jjSij La 4jjil 
j-tb . fjyJLij-j^LJ-jXlj (_, oUII Uj La] I (__rLc IjLA 4jIj L4J (O^-JJ ^H-" ^ LJ ? J:tJ 

(_j_L«_j dJJi (jLi .3Jjl>- qjjju^l (j^, (JjjLcuJI (__>jiill cjjj>o Li 4JI ^LlLo (Jj-Sj 

-j JaJ I J aJLj (__rJ-!l «Lo-ilij(JI 3x.jjjJI jl 4£jj>JI (__tJ*J 4£_>j>JI (j^ pjj aLl9 
Lfcjj_i*3 (_yjJI (j-*J (j n '"1 II Lai .<iK (J3SLII «L>-jl {J& I (j j >J-aJ SjIjjsJIj 
(jl (jSLcuil SjLjLila (j^ (j .hI AJ'i/ 4jjLj L4JL3 (jSL^a L4JI (_,lr 1 aJl 1 aJI A-llluTJI 

• Lc>^« l$JJ*j j? 4JLSLa ,>« _->^>y 
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uu^aJI fojjJI 5jj»IB 

Ct^I (j^J^rh 1 *^ '-^* J *'- , ^ lS^' OJS^JI ^& il ii>_>£i (3." " lS^' jaJI jj i •■■- | " 



(JjiJlSJII i_!LjSL!I ( _ t 3 JjLcuJI i_2jjl!I 4-lLc 7TJ.3 La i_t>-j^j (_£jj>o (j ii o ."ill (jl 
i—^SIj^LIIj (j no ."ill (j'j_9 J J O^J^' ^i^J-^ "J^Lj (_^II 2j_>-ka-iJI ^jjIo ct^J 

1_5lj.ll I JlA ^1 ^j^Lu (jjijjlIII 4-l2 i_ufc J mJ JJI cJsjJI ^ «GI J^al i LgJ^- 

i^Svll (_& (j no ."ill (jl_i-3jjJij>JI 4-jSliJ I 2^j U'.tl (-ojvj^j-Jjjj^lLlILv mJj-i 
jjJlJ La (_j.ll (JjjLl^JLj 2_l£Ljj L^JI (_,lr LgjJI j lagJI LLlLc (<CbeJ till j (jlj 

i/«^3_>Jij (_^c SJljjlj jj^VI (_yJI SjJij (jx. (jJjJI JL>-j CjSL uj Jj* <jSL!j 
JjLcuJI i_2_>j(JI 4-ii^. (_£_>->■ La «.a _j 1 nTl V 4_l2j_>_j3 U-La '"'IjJ Laui {jjjusjj: (J-^J 
(_,_fl ajLJLi jJJU. 3j*^ C^JL? U^a 4J| . JUJI 5 -.j .t^ . V i T il_e t »JI 5 ciJI JLJT 
La <AJLcuJ 4j (jlu Laj 3x.JlJ Ju*J LxjI CjUjsliu (j-a «U «L>- La (jLs joJjlII (jl Ji-La 

I , ,-. 1 ^. * j a , ,.Ai Sjljja (_ T a 4JJ Li^t^ ^_lLl!L>- (JjSLj jJi! . jL>JIj j-a^ VI jji 

J j 1 II (_, I taj jJLtj (Jj i«U a-a^aj (.gjJI ^till (_,lr (jjijIrU <_jLjSLII /ajJLtjJ 

(j^j jlj! 1 nil i_2jj(JI 4 jlr i_jj->- Laj >(__ r «i L*Ui (jSLIj 1 Lh-^ ^' J^^Z3 j I J ' 1 1 J 

-j-iojiltl I jui jLv (jl-3_ul jJI 2_.'aj .^11 4_ijjajJI (jl_i JJ3 jl ij^i-l ^jj^ (j^LcJI 

(_y^ 2 1 im'^H I j"^j I .'j L$£.Lul (_,lr (jjjLlII i_jj->- (^-11 (j^JJ' /aJLijj 3^S (^ 

_ k -■ _' ^J 't£ii >Li 3 iftjiOt (jjk Sjji-Vlj (^jVl ipJSLII (_pj . (J^ji-T SLoS' 
(_glj .jojJl^JI Jtla (JjjLlII (^l CjjJl^ejI (_yjJI JljJL2IlIu f^lll (j-a VI LiLcisjJ 
4-LO-L.15L1I (j,il-^a Lfclj^vf (__OJI SjjjjMill 3^UJ.I £ya lilti (_yki «JjI JJj 
j_j£. (_^c-(jl«JJ «Li (j-ajj V La (Jj-flJ (jl I Jj a A-<JLc ljjls_)i c?-^' Cj-^J 37!-^^?^ 
. 3j_u^ (jukljjj 2 jolr 2J j| Lifc JLujiJ S Jj Jl»- 2jSjj3 3jj laj Lli3LgJ-«LLa p LuSI 
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Edwin A. Burtt -Cj^u jjjl lsL> uM- O^' cr-*'- 1 

<— il 1 1 ii^M (2>c J I i iij jj'a .SjjJoJI 2 j*C I i-i 1 1 SjjJiill 
( _ 7 SLia a Ua ' jj i aj (_jJI j^j^J (JjjjSLujjjSLi CjjI (jJjI 
j-j_c (J_«-ijljLIu (J" "-* U "^f It-^-'U o o i"itl i>^S^_a 

.JjjLcuJI ( _ T a L$J (jl£ Lxjo j-jS! ^LiJjiLi CjuJas. 

j^ a j' 0"*— *" »J "J » U .'J ^_i-^L*_« j S. d q 4 ^H| 
(jjjijj SJljJljsJI 4-jSllaJl Sj^IajJu 4_caL>JI Aj-ilojjill 

^j^ * ' 7?\£ JlJLI /q_*_) . 4_j_lj^j>o Jl_A1j_*Ij ji /■ i n-*. 

cLj_Ltf3^_flJ1 1*1 I J «L_L*3jL*_« (jl_) (J^JLlI (_ 7 1^ (j^-^jJJLI 

(j^LiJI jLlIiI ^ l-j-i-uA\ Lr jt L y,j2i\ i_jllSLII ^jJIjiII 

Jl>- ^jJ! Tr- p e- i -o dlli (jl CJjJJ iSji3 • ^ jii»2! (j£, 

3j^jLto IjjljI (jjjJI JL=-j o'^y 'J -' ^ M j^ 
( j J4 £j I jK 3JLlJL>JI (jl (_ T J-« ; J V iill i (jSHj 1 1 j ^1 -s." 
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uu^aJI pdLaJI 5jj»IB 

U^sjLil3 (JjjJl^J.1 <_)LjSL!I jajJLju CxjL£ jojlj jlu « ^e-i (_,i^. (Jj-^ll I^J* (_5-3 

l-5j-ij I JL^S >-j i "*" (_,lr I ''j I <^»"al ^a /, i nil La Ijj5£ LuSLIj W>*- S-JJljJCLo 
: (jJuJI (JljjjJI (_j3l-J LJL& . SjjJLsJI 2jj tail I Joio 3 '-"'-' 0' (l^-*- 1 0^ ^ J o lt~ 
SSjiJJLsJI Sj^laiJI Jtib C^-jia (Jill ( j;ji-'^l CjLiialjjcVI (jj^J Cy u ' " r '■ i '-° 
J_Lc tiJLLaJI alia-Li J^tj (jK lLI! jjl JjLJI jiLal! jj *JLi (_£ j ^jLi J>aJ 
J^-(jJJJ <^~j i_l!I jj| jj^LlII (jl£ LiS-^^*. Jl3 a I La-ill dllj (jlj '^j"J i_^Uj 
dil j ^^Lc .jlj La Lol . N r »■— — - i\ <i mil (^ ^(jrji JSU n ma»J SjSHill j /vljtMl 
Jul! . JJJ^ til*je-ill ry& <_jjL-ulj fljjj taj a 3j^>-2 r-Lixj (jl£ 4_j3 tfj^taJI (jLs 

(_ 7 ^Lc Ij-iLjS JjU LiJ^ «LlLc Lliiiol Cj^LjJjU (j-O 0^3 Loj U"J ylUj aLLaJ (jL£ 

(_yi L^jlii Jjjlll 4J3.J (jx. Jjb V (Jj^J^eJ ^Ir 3_>SLLflJI Jill Ji^^l pjJS^j JjJjJI 
a I la ' (j-C (_, I t-"iII (_yJI dlli Jl*j (JjjLJI ^-JJ i_£J-1I La3 . (jj j£Lujj^ a I la j 
(j -0 iJLJ^J"*^ * JLjJLVi (_jSLia a I la Ll (JjJl»-Ljj 3JjjL> Ljji^ja (<i^jLl>- C-u uLij (Jla 
5-jj-IaJ J 4 i i uLLaj 2 j J j LSj Sj^laj (J J "c i nj jl /, i ■■<* li (j-«J ' Imi'i Oj-oI 
(_,-3 J-l£l 3-S-iJ J^-JJ^J- ->! t\'' (j-o (_j-^>J J^P" <-^Li& (jl£ lil VI p^lll <t!bJ->- 
2 K \ ii 1 1 j *.ljtMI j j , ,.A" ^3 J .^'ai l_2ia_La jl <— ll Ji^^l fj\jJ >^-M (j'- t r!- a 

.j_pJLi (jjjLlII ^Ir .^*3 2_i n\r SjijLa jl 
JlxIju C^Jl^ 3j<lnll oUa3>MXI jL-j^JljJI aLSil ^-J^iJI ^SUj di! j^ 

Jl^ ^ j i ii <i i"i II » ajJI (3^3 («4i i Jjlj p^i>-l Ji^ c—ij'v i nl"ll ^Sj j<sJ .SjjJi^tA 
4_aji>- Cjj^ia Vj Mi iCxS^C Ji^ SjjfcjJI i_jSjS (JjLLo LlulS Vj n*in mi'SI 
(_A 3jjj>J,l (j-L«JLi j La ' 1 1 j (jjj|^>JI CxjIS Lt, ajjulII (_,i^.J JJtJ j 1 aJI 7c-ta-m 

lIxjLjj i—Aj^> p i M-v i _ > l=j'i/l (jl JlSI i nil i^lj-ll ij\£ j^ i-lII JJl SijjiJi,l jJjLjj 

(_gljJ! jLiji dJUjii .((j-ujI)) 4Jj o i m_) • a I a luj ' ^J^l *lj-A L^J uajjaj Lx-Lu 
' ""»_' (jlS (_ 7 jJI 2jjl o i nil al i m-v^I (jJI (jj/LLaJLi (<sjaj>JI 5>^JJ o^J*^' O^-? 

Jlj^sjJI '"" J I 1 CJ 3jjL«JI CjLLa^v^m (jl tiJliJI aL2J,l (_y3 "^HJ LSji3 
J_oLSLlLa ^-a-m La ^Lb aLS (_yJI '"■ iVi'al JiS L^J 3l.}| ^jjjIjjsJI CjJUiIcI (_7jJI 
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(jjSLJIj (jLcujVu 4-aLLlI I jj^VI /_j i"il 4 » i S a S_iL».| «Lj3 (JjjLcJI Jl>-j djLjLiLai! 
JLs. ^^J! Sj-jI i n a i_L!l jjl (jj/LJI ji^Lai C^Jl^J . i\ o i nil (^ aI i n-vVI 2£j^».j 
L<_lo.-v CjIji^>.jJ,I CxjIS il ia! i n-vVI 4<jjU (J^>- (j^-aji^^l CjUjJiiil Jljjlj 

*I^JIj <_ll^ill (_5-*J (JJ^cVI L$J (JLS (_^i!l «L*-ljVI J-uoLuiJI ZJJU3 ( _ T 3 J I itjj 

(JL3 «Lcui»Jlj i_3jjiuJI dt-L>- (j-a dijLfljj juus[lxl\ oAjfc cluli Ulj . jLjJIj «U,lj 

^HJl i i I nill CjJLaj (_ T ^ Jl^iHaJ L^HjUoIa 4-mi I n-fc. ji I tj"'* a JJ Al I ti~*. 2 1 J I u 

. L^-La ( ^^lili 

J_^. oLbl^k:VI (j^it) (j^LJI ,_£jj djl£ «bl ^^43 SjjIjJI 3k^\l II La| 
.3-£LLi!l .-.Ik^M llj iuiLiJI i-.LU. It ? jj^ ^ SJjJl^JI 2_i<lril1 Sj^laJjl 
SJjJljsJI 3-jjJaill (jS3 joJ CjLiI3|^j£.I (_5-<kJ iijJI jj| ja^JjJ Sj^ljHa <Jjjl£ (_yJ.ll 
fj^ ^llLa dlljJS Li3 . I4J i_aLJu j j i oij p Lta£, j ji I J ■ >>-- ' ct^- J * " ^ .' *>J-^ 
(j-Llsl lil 4_jLa 4_iSLujjj£J| 4jjJiiiII dt.ie.ca I !il 4JL> JjJJJ ^ '^JJ** ^J^J^ 
SUi'i ( j^ ^ j ft <_jjJLl! (_,JI .Ual , ,. 3JLa^ V "liLa L-l >j t~ »l JaAJI (^ /«i i n-v 
Cj Loioj-iLI I (j-° __hH" <>J^* I J^ i^JLl&J ^LiLsii- «L_ul3_>i Mia ojui . «L3^LLsjI 
(<s_Lc JlX.IjJ3 j j I j IL^v ( _ T JJ/jl (ji Jjlj VI I J i>»-s- v gj i n**M (<sJ (_ T lII oUjJajJIj 
d , „^'i j^Ltl-».l .j , ujj ^t .-.VIC r.\ cdLlA cAIa 4JI ^ylc 2"'j LaJI l£_ul£LjJ,l 
SJljJljsJI 5-i£LLfl-ll 2 £; ta < II (^Ac, ^Lfc (jloljjcl }Ha ijJLuk jK . L^JjcJ £)f 
«QjQ]l a^cJJI «^Ij^ ( _ t 3 (JljjiUi jJJtJ CjjJl^ej (Jj-2j (jjjjSLuj-iji (ji o^Lia 

«^>.|j (jj ifel !a II >J-itlII I j^k (j?j annual Parallax of the fixed stars 3-Lm J^ 

(J^La (j^jla I 68 (_,JI^;ej jjiij Ls^lHi-l (jlaj^l J^J^ i_2^Lli.l (_,JI (j^Lj'i/Lj 

Ijlj* (j^. 4_^aLJu 3_iL^-l j j I i ILjv JlJ^. (J^-j («J 'LJI (J^JIj -j <j'"'l «CL<ji (JS 

joju cda^Laa. (_yi^. j^^l (_£jj>u (j^a 4_cSLaj 3j^>-l «UjJ Cxjii 2j i(__)Iol^jC VI 

(ji_i j<s_L«_i (ji I i j i ii ->-j i L^aLs o^i C^ l£i!j (j^-Jj "^^ lAJ 't'J > < nl*iTl (jli 

JlLa JLcoj (»J^- (jV L*lI!iJ I 838 3 ii ii (_y3 VI i ^ iSijS!j /<sJ 3_ul3j^JI j>jufc SJLiiv 
-(jj/^S_uj_ijS 3j^Iij Ct3e-i^3 l^l'fj '*_' * i^aadl dJJj (_y3 (JljjtLkiJI j_l»oJI ljui 
/j L^aaj i "I CjLsLjia (jJkj «CLiQll ajsclL! IJl>- «L«_Lka£. CjLsLjiA ( __yi=1^1al Sjj^^jia 
(j_a . liJI JlJ_p> I *jj ' aj jl L^ljjl I'llnll plr (_y3 (j^IcvLJI (jx j_uSLII (_jlr 
4 I o -v (j_a Ij^vlj Lj-iL>- (jM^i i"ij (j-LaJLcuJI (j1jl3l^l£.VI (ji dJjJJ (_f Ij Ljji 
I J '^^ > (_jlr Ij^LS till JJI (_ 7 JJ^JtlII (<sLlII (j£lj *sJ 5^e-L.-ie.i-a 2jolr CjLxi3ljIl£.l 
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uu^aJI folaJI 5jj»IB 

Cju^I^H^.! ijJLui tjS3 (*J >! Ly-^*" ■*! '(*l*^l oLso «l JljiJI (_Ji3^a lJlSj (_g jJI jjfc 
-(jJ^iil! (j-o Ij-uS (jLa 4jSLjjjjjSLII 4-jj.laJLjl J^jJS^^Sjjjjdl t-'-iLa. (j-o -i-i>i Jl 
-f^aLC^I fjsi 2^*1% 2 TJ — - >t 1 1 ^J^ jU"if,^| Ij^Lk:! <jJJJI iil%! 2UoLi»j 

( _ 7 i^. L43LL13 (j^j (jjtj jsJ jL<u Lxjj jl 7=-«L>. JLp- L^J t ^^Lc L^jJI (jjjiiJj 

CjJl^jI/J jW^ »1 olf O-iLJu fj^" AiJij <-^J_pJ (&4J-0 ^^j^s^j I j (j_o .^jjJij Jjsl 
JlaUcI JjJL>- ^Sl^ iLlki JjLLa j_i3 jajkJLcaj CjLtLyC-J /a^jul i n-»- sCbej^s c?-^ 
(j_oj (<s-J J j_<iLJi,! Jj^sjJIj ^ t\-*.\l 1 1 l \ fJ a 2Jj Lu-uL-ui LSlta-La CjLuIou^JI 

(JjjLlII (jl 7C_G3 ^J «Gi J_LC . L^JjLc. 4_j£ (ji>0 Lj^Ll^I I Jl£>- I '11^" I ii~ (jl j_LC 

Julj Cjj_jj t ufc]} I^J J u i n t (jl 1 /c^jI^. (j^>J j^-a'j 1 (^l «Lul^_l*3^xj (jjj la * * 

(_^a j»>jJI L^-a Jljt "i , ,i "i ( _^i\ JjLu^J! J£j 4jjjsOJ!j 2t^MM ,jl ^J LdJj 
ij_i-3L«J,I LlaI^. l _ J \r (_JJij (_yll! 2 ^i.^tl jJjSLiij (_y3 LiLa Ijjj i_jjiJj LoLp- 

jl_) (J^JLJI (j£. Cjj_u J13J-I (Q-Ij . « (_ r j2Jj_t_« 1 » J I (^^jjj^o /d^. ^_A A3J-J1 fcJJLS 

(j_c ( ''l"^' (jJ-j_j_LjJL^- (j-«j Ij t-tigj t (jl ^4J t (US ^J-a^_jj1 ^1 glr ( ^»^j rt 

. L$J -j '^' a jJ ^T^rH>ii^-" 2jj la-lll sljl j uzjij) dlli »l olr ' ^ Qj a 
/a^pJ L^JI (jli SJjJl>- 2^. la o (JjjLlII (_ji£- (j-ujSLoj-ijS JO^ '^^* O* 'J 

ijJLl& cxJK a2j L«l S 5-jjl 111 II aI iii-v^Ij ^j^l us 1 <a^L«JI 3JL23. 

1 - 1 1 U ^ M aj £Luj^>o Jukljji ■ J 1<* ■ '~'-(j"j <M^-~ ^L?-^- 1 (_3-*J"'t-*-iJ^ ^O-^- 1 
(_jJ! (J^j^Lljj_i^Sj CjjI 4_al_<fc { ~ 1 c I a J iJJLLA jj-SLj (jl Jj V 4Jl3 iSJjJlC 
it^ljjJI (_,i^. )«-2j (jl LlI (_, i 1 n"t ^J «LJi "-lij-JJ iSj^J • 3 JjJoJI «Gj^IaJ 3^.LJj-3 

(_y^-jJI ' . 1 laja (_jlr (JjtaJ L » 2 1 1 •■ LiJLa L*Ui Jjls ^_^JI (J^^SLujjjSLj ojo- (_^JI 

j 1 ntl JjlI .i±<jJL>JI ^«j ilaJI /daJ! 2 ri 1 nl'^ 4jlr j»J-23 (_£JJI ^L^JI (jj/Lj/'i/l jl 
/oi^. JjjUL^ '~ ' da^LU ul J^ 0jISj3i» (jl (j_a (jjj^S-u^-i^ 4_t£. -^ L^a^ Li_l3 (j-aSj 

(jLi l_a>J LSI 1 nil jjiilj (_L^j-ul (_ T J^3Uj aLLj (J^L>- (j-O 1 J*** Cj^a£.J diiflJI 

21^1 11 (jjj jSLujjj^ j LCs I c^JL^^eJ (_gl (_,lr (jSLIj .o^l i nil aI to-iii f_^s LuLa 
(_y3 ^j„j ylUi a I to <j liJj j" 1 ul ojLCai (jl (_y3 (j-*Slj i_jIjj>JI S Lai . nil ji£lj 

Lj^jjJj Lda (j-uL*j (j-o t^J^J La (_,i^. J-*J-«J cjL^ lS 1 -^' aUoJuI jj^j-dJlaJI 

(jLiJiitA jjl (jLolikilLa . LCIS (juujlj 2j^Lj ^jJLc J 0" mij LoLtaJ epicycles 
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(jjj j» I la \' Js>-2 I (_,i^. i-jj^pj (_jJ-!t 5jjLli!l ( _ T 3 JJS til! jij (jLbLiILa j I Je j ' 1 1 j 
(_£-}j-J 3JlJJLj>JI 4-ljj-Ia-i ( _ 3 _3 (Jjjj^Lljj-i^S L&JlajcI ( _ 7 jJI ^£.}Lii,l (jl -j^>-I 
Lai ,j"J ^IUj 4j JL^ La <_3^L>- iAg. ( _ > Ioj5L! 2SjjtJ (Jj-iiJ! (_yJI Sjji JaJLl 
(j_o Tt-tislj dJLti (jLfl *> fl I "■ 2-j^lij (j-a LsLuijI j^\ (j-u^SLujjji li^Jii (jl 

, L&J_U^li2J Jojj-iliJ L^_jLl_UJ_u1j cLjSJjUl j ^JjlAII ^ya QjUuS CLC^_*U>J, L^JJ ft Ml 

L4J 2_^L>JI j^iiljiaJI Lai j£jl\ u-tt, SJjJl^JI 2^tV,ll t_*jv^a-> (j_ujtiiiJL9 
jf j-jlj-i J^Li. (j-a I (j i r j_l_ i _ C J I (3^-aj 4JLa (_<£lj£ (j-a LgJ^»- JJJJ Lajj 

Concentric circle around j«< Mill 3^J-° f- Sa^tia Lfc^'j- OJ^ cjIjLui* 
(^ 2Jal 111 j II «Uvj La (j^/lj j i "II VI SjlcLoII ojui (jx. J mij Vj the sun 
JjJl>- (j-a tix^tjJI i—x^-j" i nl (Jlj-cuJt I Jufc (_5^Lc 2jL>- VI (jl S SjjJijsJI 4ji kill I 

(_£Jla->j u "J ^ - 'J .'J J L * ac ct^ IjjL-u (jLs (_gjJI (_g^SLi!l jLuJI djLjLiki (_;£ 

. 4JLaj ( _ T 3 4jLjLiuJI jK'aVU-d . ..^ i j ^-*j"i" 
j-SLflJI jLlj L$-i j-J-a-i "r^l^ ^-Vj' ^JLuk (jLi ajjuiJI (_,i^. (Jj-^II (j^-a-i 

(jl (jjl 1^j_&]} Jl9 Jo-UduaJI j <^*ll ^jS~oa (j_a ^Jtyd (j-aj (_^_a1 Jl^JI Jjj^il 
js-AjLSLal jj 1 J "_' («-*L(jij IjJ .21al i njll IjL^a L^-oSLxj Lajl I gJS 2.j ,UII 
Principale of simplicity I JljI,I I jla <_t^oAJ 2.j,Utl j_&|^li J_a^- - j'lfc^M aj 
-j JaJ I (jlj ( _ > l3j'2l (_,i^. 2 j \j ^ c ■ U ^ , ,." ^1 i n-val (j! ^1 Mila l^jjij jJila 
i LfcjjeJ Lliflji^ (_jlll 'l-^ J ? 1 ^' O^ ' Jl tP° V I— fljl Jill (jlj -"_;1" i ■■" Jaj- ( _ T 3 j_ujiJ 
Jajcjj UJjJj .ijJIjjT SjLjLi CLu\£ ijjl\ dljVI (j-a j-uS ^ liiSj Jila Jsj 
/a^JLiLal uJ\ ^LLta Lilfllll La lil-Cjj_u Jj-oj La^-jLCa'^l ojui Jiiij ^J^a 
(_, I r i-^-LaX j^=-i3 /ojiJiJl^. 4-n-uJaJI (jl ^lila (Jj-lS i/<ufcj_i£. 3j»£L>JI Jlj^Ij 
. I J "I J " 4_j-3 J^=_lj (_gJJI Cj^^JI ji Jl^^JI (_y3 Jaj^ij Lajjj 'L^J J .Vi'ai 
V a j I < a (j-aj (_y3 L^Jufc (_3J-Sj>o ^j (_, t i n") (_,-Aj 'JiH La i_2jju ^ »^jt-ll'a 
' dlflJI yi ^_j"j a-jitaJ 2^^' .' 3jJJ^>JI 2 f\ \ ri 1 1 2jj lajll q\uu^2j Vj 4_j^ S^Ljj 
^Ij La^-^LLa ajlttl (j-a-3 . «U IjJLa (_£J-II 2IaLuJI Ijij^s t_uvj^j diljj 
(jl (J-^-^i l£L) jj (jjJ-a-j-Ua J ALku (_yl^. d*ii-^l Ji^ 5>^" Cj^LjJijij (ji-d!j_u 
^jIjjj ("ilpi (_ 7 l!l Sju3j3\ dl Liiaj»-aj 4-iSliJ I CjI t\-*.\l 1 1 «_a cGu^Iij c-u iiLuj 
jaJ^jjJilII ijJ^Lai (2>a SJjJlC CjLcj^jj^a (^jlal^j^l Cj^LjJljiIII (jlj (j-aj • LcLu 
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uu^aJI plfiJI 5jj»IB 

-JL>JI SjLjioIaj-^yJju I jlaj . >IjI3 JjJjlIII c^>-jl 2-i£LIa <-'lk^\l ^ jjt\jA 

(-■ Ik J "la itiJ I fl-ll ^^.a <tjLi^IaJ (jj^jlLaj 4-jIc aLsI iJ JJI fjul.1 C^L^i 
UJl aLLIJI (_yk. cJiol (jiJI JJJJ^JI liJM^I 31*=- u^Jj j^jll (jr* U^j'^' 
^yfl liJjja^j Cj^IjSHI (j-o t_>ji£ O^ b"^ liJI JJl (jh-i-ujl jJI 0^ b ''''**• ^J-"" 3 - 

t^j^oUaJ AllaJ (jic ^JjJuJI liJ^Lal CjJi. jf I jUt :jji Ll& jj-u (_£JJI JIJjjJ! 

^J 5 S-oL^JI a.^.Utl 2 on, ^y* SiaLuJI c^Jl£ ULL aUojJI JljJL*3 .stajl liUj 

jlj'r u f-fu d^-> (_?-b' o- u i^!-!>i'-i^(*'-k iJ D"^ l — J >i 1 i-£>i I ^s Jju'.t I | jjt tcj-o 
. Lc:Lu cLaiu *jUiJ (^ic, Cjl»o! (^jJI ^jjjCUl iiJ>Lal £yj Jia Jl3 4_uijuo jl 
d S j 2 a* jj-^- ljJ»l i n M 4_i£.j_l*dj_4j j^-a^l ^^1 (J 93 " ' j (j-uLJ1 (jl ?e-»-a ^Jj 
(_jij IJlSL&j ^ , ,. * > jsjJl^JI ^ySLLaJI a Lla ' 1 1 Jtjlo 3^"^ Ct-^' CjLual^IlcVI 
«GJLjJL>. dxILuj ^ *^ LJaJI (jjS 4Jol i n i II 1Jlj_« (J^>- l£1>^ (*' ^"' ' ' ^ ^1 '-— LH- 1 
CjLcbljUcVI ^Ir JljJI /o-ljJLlI ^'Cliill aI kill ' (j^^ i n«i"«iU (^SLa^ 4"h 1 frlj 
^j„j -ijlu i ^Lkij /ylc 4_ui (_g jJI aj^c^II |_g, ' LtajJIj (jjj^SLujjji L^Ljj, /jJjI 
J Jm_a» ALliiJ (JJ^I ^>-l_A Jl2J£ . 4_i^ jj ,^>^tl i ul^>-j ' - ) I Ju a lu 1 1 ^j^* > (J^>- 

La 4j>JL«_o ^^a (jjij ijlk j 2jj t\\ j^=x. j j ki 1 a (jJlilJI AJi^. equant.«j j i nil 
.2jjLtiJiJI aI iii-v'^I CjI£j^>J uniform velocity . «3 in'tL^ll,! icjjjJI»t_n_2jjLj 
«LiLc Lg Jdl j .^ . II ^^ j-SLaJI jLp «u Jj^s |_g jdl ^Jlill t_JUJI Lol 
cjLI i m^I I gjlg f^j^ L3-"' j'~j^' ' ^*" J j I i-£L>JLu [j I <"j 4-iLa (jjjjSLuj_ij£ 
«^vj^ jl l*L>JLI lJ jt (jj/j£Luj_iji jj£. (_paj2l jju jaJ .suSJLiJI cjI^jJl2jJI jl 

*Lul<j,L jjir-ull jjs ^yi^: jL2l£:VI ^yk: (jjLJI r-jj L^ <iK di!i ^ J>«VI 
(_,_& SJLjLjJI Aj^a-iJIj (j no Mill d-Te-u-a i ,Jj (jj^c.VI (jj^Lill (j-o 2ljft Sj£ 
CjJlj*_j (jl'b'j -0 Lj-"l Lo£-(J^uJI (j-o (J-ujJ «li«Jj . JojjVI tLlaAij dJL>J,l 
(jjjLcJI jj .^". '.'a iiiJI jjl JLjI i nil ^SLiJI JaLiJI (_yi^. L^jl-k J>^ Jl tJ^LiJl 
LljLv (jj^>-j_LiJij SJjJl>- 2^- la-b Jii.al u^C- -LtLtiisj «Luiu£. (J1j-(Jj^Ji2j 

2_j^_Sj_o (J j j" i nlj (jjj^SLuj-iji *Lv (<s-«j .^LojJI I gjlg Li^. «Lx-iJ^ 2j^Iiu 

Ll*JL3j *>t!-^ uIJL9»1 (jW *-"* ** ^^N I I J-J^? (j^-b 1(J HO Mill 2j_^ijJlJ (_>^>J ^1 
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diij jj j£jl! (jjjj i3jljJlj>JI 2^k;tl j^lcj oIlu (jlll 3_u-u 2_jLU J>L». 

LiLp-l JjLtujJI (_j\r (jj/LJI !*<-»■ ^Ir-jja-Li jl J*v luj ^l-i-.lor jJs Jill Ji^^l 
£jU (j-oj . "^I ^£. Jjj 3jj kill I «L> ja-C^ ^* (Jj* - lSJ^' LiLp"' J I j_J 1_<3-C 1^ 
"J J ' a * '"' ' "^ 3jj5 JlIo tfj^=-3 pj-i Jl3 2 ■ >■ j '■ 1 1 jjiac jjf ^Lilo <±jIJl»-'^I dJJj 
i2_o_ijJLll 2_jSLuj,^£LI| i_i|jVlj A^iaJLi j^j£ ,»L<u-<fcl j .^»tl dlli ^ j j laj 

./oji^SLa JaLxJlj (j^ojLa^l iil^li J-^al 2_aj_»_a ^1 ^LILi |_jj| ^gJJI j-o'iM 

I j , ^ I , ,-. La Cj^L>-jJI dJJj <_^-Lcaj L&jLsjj S^o-ojlXI ( _ T i^ljl j-^- 2Jj^iaJ| 

j_uSL! tj^Lj (*J ^i>^ ^-iL*-*^?- ^ 3jliji>. <_>^='j j> 2_3j_»-aj «U£|jJl>- i— aj >*7iS (j-a 
SjjLaiJIj 2_jcLu^iJ| JjjJI (__>iaju (^ jLjdll i_j£jLs 1 L^j ' j<* (j^Lc" (j-uLlII ^y> 

.(j<Jl£-£j-a2\j Lu-ul (_y3 3JlJ-»J CjLtAJj^o (^ .•"3*'' '^*.'J (^ j* '" PWjJ-' (_T^ 

»l j Mil Jj->- ^LJS (jjLlI! ,331 pi .."tLi JjJLl! ^1 cjj_u (_^jfci dili (J£ «ljlj 

2JLvjJIj jLtloJI (jli Lt 4JI_i ( _ 7 £.jlj i ( _ > l3j2l (_yi^. CjJLso 3JljJi£. (^jLS^vj Sj-jj^ 
Jl3 di!j ^La jsJUJI *Laj| (^ Q^alajj ,jlajj\ pi Iti,->I (j_jjjaj (jj^mij 

3ji_lj(_jJI jjr j^\j^\ (jl (jj/LiJI f<s-Lc.j 2_jj|j_£ ^aj$\ q~\ «_k>Ls 3^tJ ^Ir a£I 
Ciij m JlJs 2_lJjj 3jjj jj| tiili ^^Lc jij .(jLdjJLi 2JjjiLo 2_uLcJI pLSj-o^l 
CxJL£ ^yjJI J^vlj^JI ,j_o jjiS-i c^vLUIj SjjJl^JI SjSlLiJI 5_wtv,tl j^Lcl 

IjS^a Lojij ilitj! (_ji^- MJ-*^' ^"J^ ^^ "*>r!-" JJ- ' d>^ (_> u '-^' ^i3J t T x:: ? J>,J 
3jj la-iJI pjlU (Jgjja j jtv. jj| Cjjl>. ( 2 > SLI i(»Lc ' aJl (_,lr JJ_p 5>^ J'^ 3 'ri-y- 5 
Jljj dij^ii joj . Lojij t-j-iL>- (^1 3 Jjjl>- <= Lj-y-i j^'j-° SJlc 3 jjJlj>JI 3_jSliJ| 

2_lL->J,I ^^LiJIj t_jl jVI *Lp-l ^1 ^£.jG Sj.u^ijL'-^Cr^ 5_j-*t!^1 i^jLcJJ liili 

^SLoJI j». ^ jjjjJI S^Lj ^Jl (^tJLi i^jI (^ J-ll j-oVl irtjl^j JSj Sj^jUJI 

Cj_iLi jj_ol (j_c (jjjLcJI i_j_iL>- (j-° Lajj-^- "-ylj IjLJ .4_uI^>- JJjuj Lao-ox 
rjuLMja fjia lIiIjJs (_ 7 ll! (_LoI^jl!I cdJj *ljl (jj/jSLujjj^ L3-^- JJ ' "*^ (j-° (1A^ 

aJl2j (jl-LgjijLaj j mi'i (^ jr^ ' . 'J ' a '.' 3-c LjJaJ I '"• 1 3 • ■■''y dl Jul ill jLS.'i/l 

JlJJL^v 7- LLill Ij Sjjj «bl (j-laJ J^ Lo (_p (j-a LsjJajj ^i' jL ^ J-^' SjJaa. (_,ix. 
Jjcj JJJ^- <_7^-^ f LtiJ ^yi^: (JjLUI p>LLI u-tt, S^IaJJI dJJj C^jL^j .liJIjjT 
5j<lrill 2jjJiJj| jj| jjfc jjj,| Lui 4^Ij4 '-'TJ Lo .("uJlSJI c> 'Cliitl ^Lkiill Jje^s 
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uu^aJI plfiJI 5jj»IB 

Jl-jJ mi "ill (J-cu^ej <tl«J (Jj <?(— ii V (j-° Cj^Lv jl f lj-3 ( _ T 3 jjjj (<sJ 3JijJlj>JI 
JljLLc (^ ^LjJljijj <L3jjlU (Jj^Llo (jiaJLJ ^^3 IjJJJJ ^i>^ L**j O' Lr^ 

j j j i ' ( _ T ^ <"■ i j i "i 4_aLi (J^l^. L^ls ijjjISj <_lJ1 jj| U-LO.-V CjjJl>. (jjjLlI! 

j j mi j La£ LLA (- mi ! t (J-&J . «USLujj jSj I 4-iSlaJI 2^- La-Ill jjMiaJ (jjj^LaJI 
Nicholas ofL-uj^ VjJLu JLlal JL>-jJI ^j^« J jLCal 4-1 '"• l J mi La (jJI Cjjjj 

U>£JI (j-3 ^cr-^- J^ ^-jL1= (j-a 3^>>JI O^ 1 u^)" ct^ A>^ l5^' Cusa 

Jj^vjj (Jj_2JI (jA_«j V ^jlj ii_ul^>JI j_p (j-a .Jjji^ca V (jjS-!l (jjj Oj-i-uLj 
aI i n-v^/l <Lub (jl_Jii dllj (^ LgJLJu t-dj^tlj (jlaj'i/l q\j i4i£ *s-!L*JI ^^3 3^J-° 

^_a 4_ ul _i_i (jj/j^Luj-iji o^- 5 L*j j (j mm i ii j <-^-i>^ 7" I j LL* (j-o • 4-»-LiLi] ! (jr a 
jLuJI ^31 q\£ • '&j&j 3_ul JJI tGjjMi J_^»- De Revolutionibus . «uL£ <LajJLa 

fjjaji-i ( _ r £ j La * 1 1 ^£jUL!l (jJtx-i (jl /j aSLi . I ■yk'* <Uilc flj i^ac ( _ T 3 (_g^£Li!l 

ojLia 5^ tv.ll ^Jx. q^,\j^.\ J^>- Gilbert of Golchester j~ , .m i?Uj£ Cjj^Lv 

LfljcLa.m (_,i^. (j-o ^1 i n-val Cj^jLLajJ «L»j^_tJI (^^j^l 4i^>- Cj-m ^J 4JI 
(j-j-llj ^IjJL^V! Ijufc Ir -5J->j-ll (j-fl jJaLxll (jl J^Jsl-LaLaj <_ajljJill£ 
ai i ii-v^l ^pLu 3^-3 Jap 2 I j'j^j.'J SjjJoJI 4j^la-LJI (jLLaJLa (jl_i (j a -» Lu 
4_lS-LJJ| <La-La » 2c I ^pLu (J-<-&Ij_l1I Jjj3 La jJ^aJ (_>Iaj ^1 u^C- (j-o uk^jLLajj 

-I j '>-» ' £j£. «QjQ!I a^cJI ojui joJI^c (j^ joJLc (_p jLtlilj i«CLilJI a^cJJJ 

sLcLojIj (JjjjA_i_ij_i^S (jl lijjjij Milo jj^al ojuk (Jilo (_y3 jJaLiJI (jl J^l 
(j^ 4jjI o i nil a\ i n-val (j^G- j • La u La (jl (_,-<kJ 3^uk 3j^-2 Sji^JL ' 1 uaJ IjjLS 
ULLs 4_j| Cjj_j_i mJj-JJ • »ljj Mi^t *Ijj-o Lgjl j ( _ > l3j2l (_,i^. j ■ La Li LxjI (j-ulj^ 
d J*.J (j^-il_jill 4-Loj>J L^jI j (_paj2l p j i a Je ' /aSj>o SjjJoJI 4j^ La-iJI tluLS 

(jl ^yJLc jLxSlJitl ^ jj^j liili (jLa (jjSUI ^ W^^v ^LuiVl j^v ^,111 

(j La 1 (jLS L_coL>- Lai o" ifrl I rt j o^ (jjjLul jl lIa^-LJI (j_a (jja-"i i uj 21 ^laj^l 
.(j^SLII (_y^ (jLSLa J 1^1'^i L^JI jl iOj^C (j^- I— iiliieJ l—flj^ji (jJj>-a (j-a L4JL1 
^ J a. (j_a Lajj (j-u JJ^-aJI Ijui (_y3 LiijLiju «Laj^ia 3JjL2^ (_y3 ^J^ l£ji3 
(Ji3 V (jjtjjj (jjtJjU 3Jl£La (jLl (Jj^J il ^js>-'\ 'L^->- (j-a Lt-LH--v ( _ > l3j'ill pLflJJ 
4-iSlaJI 2^- LaJLlI (_y3 ( _ > Iaj al SJlSLa Cjjjjj/I LaJlLa LaLaj 1 1 J 1 ■■■-" Lajj SJlSLa (j^. 
.^j^jjLj (jjSlII (_y3 Lt-Lg.-v 3-jji n 1 nil aI 1 n-valj i_*ilj£L!l «Ll2j )«-a 4_iSLuj_ij£LII 
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«Lj_Lc. <_^vjj CjI jJL) (J_aL«JI IJlj* «Luj-&I (jj <-~Jj-iJ ' ■'"»_' il iCjL-l^ujJu 
(_ 7 IL>.j (QjjJlII J_L«-«L»ij t 1 1 nJBJ-fjaj <<*>ujjl /7jJ Jl2J£ . cu ^ '^■~'" ' " rt «L>Jl_«_a 

I i j j a Cjj_&yjl (jLijJs Luij 3jjJlj>JI a^j tv.tl jj-ju I * ■ , ,. (jjjjl (jujJjJI 

-aJsljJu .3j.j>J,I jj'snlll uojj (j-o (JjjLlII (Jj-S^. I 1 Jj a Cjjjj>uj 4jjiJiJl^JI dj-ulj.} 
4_ulSLa jljui jj i a3 ^Ir JljjijJ! (jLoj-JI j^lo Ij-»-jJ J^ (j-t-uisLjjJI (jj Jj^l 
-" j"ljj t\\j AjjIoLjjJI /mijLCal f_j\c I jal Jaj| Sjjjaisj ( _ 7 ^.jL>JI /oJUJI ^^3 

(jL^ jj ^^-c^LjJI /<s_L«JI JLCil (j^jl liJIoJl 2lu,jJL$1\ c^jL^j iSLmju^J! ^ 

^ j * j c '"'Ijj '^' < d La ■ "j a I aUI .>.a cLaj^s (jl_i-jJL£ <_*jij Lo I jj** JLoj 
. Lj-LlULj (j-uj i n-re-a ^^l^Lo .}lji~-al aLiJS ( _ > I=_pj2J LjljLcu^ jj|_J JJ3 jl (jlS oil 
^.aIdLjjJI /cJjlII (^jS (^_4JtlI1j 5j_^>J1 -" g ' a 2 <J lLuIS (j_« (jl_» jJL£ i_£'J 1-lA (j-*J 
^J «Lu_uJl1^J1 '""jj ualUl (j2 L^J_jLolaj 4j_uJl1^J1 (JjJljj*_i L« (JL£j_<_u Jsj^>JJ 
- j"" O-iL? (Jj-«Ja I jj Li SJLuo LjJ (j .h! (_gi-3jjj^o LjJi ^Ir Lj-JI j la *_' (j£Lj 
(j^jjisLjjJI (jLi JjJLi ji. I (_ 3 _ulaj . (j^jj 1 n~»JU (<JL«JI (^ Lji-iLoj La LjJ (ji (_yi^- 

(_^-& Ls-ll A J 1 iiJlJL^.11 LI L^SjI (jLj (jjJJ IjJlS 4-<jjJiJl$JI (oJ-*-I (J<"| Mil (j_o (_pj 

. ( _ 3 JLJL>- (_5-y^. -i^>-J UjJj (JjuUu 4-<ijL3 «Lu-oJ_ui (JLSL«ilj CjLvI 1 ill <ix^>-j3 
CjjJljeJI (_ylll (JL»£.VI L4J J (j uu L^-S^jjiill jj <^»»tl jJJ Sj-iLc 3*1 ^"tl'a 
J'^^' aJl2jj j-AJjl J^ i— il 1 n-»Jl joi^. (j! (_,i^. l_L*lIaj-(jLaj-JI L*Ui J^>- LJuJI 
Sj^sLjjJI ( j-a Jila i_!jj^5 ^1 (jjls^Lal L~=Jj (jl La jj ,iuij 't$]\ ^Ir ojLwc! 

3^>J1jla 4j IJljj (_gJJI Proposition (^Isj-flJI (jLj ^jj (_,!>• ojLSlal «b 7=-^sjj 

j j tnr fjJs IjjLa. (jJjJI tJJjSLill (j£j /<sJj .^^jjijaji J-iUa li Qi^ ULuJII 

-(jjjjj£.LLLiII L4J (JLs Lo-jjjlII t_t>-jjij (<sJL«JI (j-^* - Sj>£La (jjijju 5jj>-LLo 

jjjla^ial ja^£ jljx. ^J^. SjjjJLL&CjIjLa-j^yjju L4JI ^^Lc SjSLill i~.Q(j'^ lil VI 
(jL^ Timaeus . .«,jjjjLiJj)) SjjUe-o ^& 4jjjdl «Q^.jJ «U^. <"■->■ <^«'ai L^/oJLti) 

/yjfc l_4j! I J ' a (sJUJI «_U^5 C7-^' «LlL^3 2| SjLLI (ji (_5-Lc (»J-Sj (ji^-^ ,-" j 1 j a 

3_lL^3^/I SjUI (jl (_,lr jojj ■" g-jJI (jLi J^ ji iSjji^t^ jL»jI LjJ 3_uLSLo CjI Jl»-j 

(_yj| (jjj La o «LaJiiII (jLS Llj .(JjijULi (_jJl3|j -i^>-J UjJ 3j (jf, CjI^I JILol (_yjfc 

(jLa lIiLiIsLjjJI (j^ (jLcji I « gj? (_,!£. ISLuKjIIj Opptics <"«! jj l^jJI joi^. 

4jjI£Lo 1 " 1 1 jj 1 aj (3^J uLtiaill sLsJLjla (_5^- '_J^J-i (If it dh}^ 1 ^ (If '***"*' U 
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. 4_U-uJuji (JlS Mil (jJI (j-LxJjJI (JJJl^J -" j"' a J * " 4a>.j3 (_ji^. Ijl-T'J 

i^jLII (j-oAii (jjJLi-lj l^jt£ I jj'a (j^'-t-JI O' *1 ' ^^P"jj ^t!- 1 ^ 3 ^-" i*,^-*-" 
«L>JL*-a ( _ t 3 k j'l I <j-niij (_,i^. IjjL-uJ 4j-uJii^JI l$j <"<« i n"tl (_yjJI '"'Ijj i^alllj 
p & S ^Q (l >■ *1jJ (j-« (jj J se^qjaj i-iJI Jul (JjIL>.LlJ1 ^LS . L$J Ij-ud^c ^_^_HJ 1 I >l uaAJt 

lilli^LibLjj LfcjL.Clc.1 ^yll! (j^j^iJIj ^jLxil (j* , u o-a-"U (j-o Roger Bacon 

(J ■■ d ' /j I C (_, MlM^I^ J^jUjjJ /T I III Lj^JJj (jLojJ! (j-a (j-<_I^J3 "-^J J '^**^ 

^^lc Jj! J^j .^jj^JIj &jLUI liLLl. ojj^I rjlj ^ o^ Jl*^ 1 

lj-o» ^ J_; a J^Sj <t^ejj_ca ">jW^- »j " J- ""' " L>° ' ° * ^ '-*-^ (_J mi'hMj q a nv 
^_3 4 , ,1 ii t j_a L$_i J^i-Lj (_yl!l ^J-jLdl (_gl) ^jLiA i_xjvj^j Ll^Ljj (^SLj /<J 
4.1 jj3 4.^. j2\ liltj^ .«(_yJ ij-Sj VI (_ X^CJ ( I " J 1 C 4j-cbljjJI (Jjl i noli «Gj>JL*-a 
J_5Jj .(((jjjLul j_lC (j-o (IxuSi) Ij-c-j3 2j CjL-l^IjjJI Ijj-uj.}I i4-qlaj| L$Ji» 

hydraulics o\-d,\ 4£js*. rsl^-j < iSLulSLjII /oJx. ^ 3jji£ t_jjL>o mim'^Ij (_£>»- 1 

«Lje-jLLi (j-C JJJU (j' t-°J-i ^u£ ' , ' '^* ' * '*"■_' (jljj optics '"" Jj ua_j| (<si^.J 
CjLa_ii CjJLj (_5-j-!I 4 i i ii <LjL1,I (J^L>.j ■ A j i ii JlJ-Aj 4_u^3Uj » J ■ aj «GL»jIj 

(j_o 1_&j_^cj LSLj_iLS_Ji,l c^jl£ .tcl^jIj juioi ^=-i (_y^- * flxm mJjJI (_g^LflJI 
I jufc CjjuI^.1 ^yll! mathematico-physical sciences3_Ljlj_)-J-iII Sj^jLj^J! ^>^. 

Tartaglia LjJLjjLj «LiII mJJJI Nova scienza . ojJljsJI aIjJI t-jl^SLs .tillaJT 

j_j\r ^ S j laj i«Gl j ~ j't.l /oJLjla 4_ijI^ 4_j£ ^j'n nl Ji^ I 537 2 I mi (^ j J laj 

^_Aj ^?- JV ' J ^ rt * tjfcli Lfl-*(-LJ iaI i n ■v'^l 1 I loj Ai_uJ 4_uoL>J1 I )jL*HJl ^j^* * 

j_i_ljLlI! J^-^/ ^Jl^jj ^-gJ-« Aljiitjjjjl ^yJ! ( 1 620- 1 548)Stevins. (jjjJ-lojIjji 
, UjU-^ ^^a (jLajJI jj^oj motions 5^j»JI i-ij^^jiajForces mJ>2JI JlSLii <jx. 

. Geometrical lines Sjnijqjt 

/albej mj JJI g- (j i U mj I-mJjLJI g- (j i 1, 1 Sj Laj i u (j-o js^Jj^. ^Jj^so ( _ T 1^- (jJj^LS 

(ji j_«j VI - 1 j ja >i II » j (_ylll (JjI molt 3j i hjlLa cj^LiL«ti jl oLcLIaJl jL»jI 
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(jjtoLiJI (j-UjJL!l (Jul LiSCJjJiJ 4jj_jj>J| j^ajjl (J I <t"n nl 3 u ^ aJ f '"*! 

; '"■*" m-*j-M ' nil a 
jLo L^J j_L«-i (jP-II < -r* J '> : ? 1 ^' 4i*». jj-a uulj LjjLv ijJLufc (jU ^Jj-JJ ijjjy 
jtlo-tllLUI j<si£. jjlS jJLlj . d ■ aJu diiill (<siju l j r a[s>- i—j->[s>- J-Aj liJI jjl ^SLoJI 
^_lj_«_j-^_lLjJ L>- 4_iJ3 (_^uLc (_£jJl j '^>* II ^jl\ < '^*j i uaJI j <^>*11 ' ljj>-* («->Juij1 
jdi^. jji tlLLi!! jsi^. jjlS .(3-ilj 7=-»-al (_ T JJtA-i «L<j/jJ^JI ji CjLl^u^JI (j-o Lcji 
sLcalitJj lUJbpd I olr Lk j Lilki Lj JliLuiL^I ^yC LqjSLs Lai t »l o i nil 4_<_<j_lL£ 
. La JL>- ^1 3jbjl>. S^SLs L4JL3 Ijjjjc-a . LjLCa JjLuJ 0jLp£.Lj "L-uJii^JI plr 

jsJ 5^3 l(jUt (Jj Hobbes . j_ij_A ^^^a-a (_Ll3 4-<uL3 5^£Li!l tfjui (jSu ,«J il 

(jl£ LI (jVJj • LlJj-Sj j ■"■■'- (j-aLLJI (jj-ill ' 'ojusljulA (_j£ VI JijsJI Jii-La JL>.Jj 
lilj i3_j_uJ_^JI (j-a Lcji 4Jj£ (jx. r>*J V dlLall <Ac <jL I JIjL-u jLS^VI 

(ji j I j "f Li LcSIxjo lj_at 3j 1 iij-Lit (JK Mil (jJI 4j^_ij>JI oVjL«J,I Jj^o (jL? 
-cjj_u (J^Ltuj Lo-i_jj^J(J I (j-o Q3SL1 (J43 i^L^i «Luo!l a 1 j 1 V-i (j^ ( _ 3 _& (jjj'al 
(jL? U jj S LdJLill ^Lc ^ di!i Jlo aLs (jLCajj J>2j J^-j LLlLc r>i=j (jl 

j J La jj La Jj^l (_,lr j j La h (jl (^Jj^l (j-a 4JLs 3_cialjjJI (j-a Lcj^ dJLLi!l plr 
4_i_l^Lj^JI » j i^a II j 4_Lc j_ljjiI!I (jSLa-i 1 dlaJI /nlr (jl_i JJ3 ji i^lUI (_,lr 
4_t£. j_ljj>21I JjjJ La 3_o^v^l! mathematical values 3_j_cialjjJI pjSlLj & <" . h'ij 
relativity of S-jjiaLjpl r<uitl 4.0^ (jLa dUj£j-aVI (jL^ Uj .dJiaJI «ic. ^ 
CjL^jti . JL>JI 2 « j j la j tiilAJI p lr ^^Lc j j La " 5 . i> ^^ji math- values 
Vj 3 jj 1 n't Lgjl j (_yjfc 5-iSlLaJI I ttaSI^J. ^Ir L^ajjjj (_ylll 5-jjl 1 nil aI 1 11-vVI 
4ii (jjSLII (_y3 f»i 1 ii-v jl 4-Li2j 4jI Cjui 1 ii-vj 4-iSlaJ I jtljLuJI 4ju2 jj- >f*J 

dil ji^ . LuLjl in-»- ^ point of referencejj^'i/l j-^j-j-a ji jLCjjVI 2 U^\ a JL^tli 

Jjjj jjL^ 4 1 11 ii ) (jjjj_«_Lilaj (jl il IjUJ^v (jSLj /oJ IJl^ LjIj (jl "-lij^u i^lj 
tUSLLaJ I j_&!^laJ! j j 1 itij ( _ T 3 (j^JI (jLtuj^LI (jl 4-i^. ^jI "—^i^ * jj I (J '"^ '.' 
(_gjJt (_p3jl_«jJI (j-C j La i II (_>Aaj 4ial_cuJ «LujJlJl^JI 4^a-La 'VI ^ISI i_*jvj^j 
4_La_^_Ll1 (jl j ir . <^_j_ia_jj_i^LLj_a ■"«! ) ^"* g (j-A-iJ La ^LLaj (j^_j ^3-^-1 (jl (j^-4-i 
(jLS 4J2 SJljju 3L3l LyJj Sj^Lill LdJjj (jllaJj j«J (j"j a^iLaj (jl ( _ T ji Luk 3_aL^JI 
(_j_a ( _ > l3j'2l j 1-4 J jj La ' LdJj_i ' J •"■"' Lo-itJaLa ^c-i (_3^Lc (j-ajJJ o^hA^ 
tlLIi w ijajj Lo «QjLi (_yJkJ jLCjjVI 4Ja^J ( _ t j» ajL^ ( _ > l3j'2L9 .(jj£LII 3^j-° 
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4_JLa (jjjj^Lujjji Lai . L^Iqjjcj Jj-2j (_yjJI ci> L-i^jji! I (_ 7 i^. «gLl^I^1cI (j-° 

. I j"ji &? (_,lr J^Jjj ' dlaJI /nlr (^ 3 j 1 1 nil! "L^aLi. TjJLu ^SLio Jji (jL£ 
jsJ A$ uiAj] ^LaJulJl ^jl ^_A ^laj^l (j-* 2JlJ jlSjjl ^ la 2 '-^j ■■ o mJt j_Aj-^>- I 

Jji (jjjjSLujjji Lb Ij I JJ . 4-mAj (jjj ijlUi ^Lku (_ dl> ^1 «uSLia <LxJqj a 

jLua ((j-^-aJuS^I (j-a tL<JI CjjJlxJI (_ylll Sj-iialj^J! (Jjl i nil (^ LiLa >iaj U 4JI 
ct-aJa-il 4-1 j « i"ij 4-j-S.i ^^^ 3-iA? ' Jl i>^ U " AUaj -Sa-^-J aJjiJ (jiaJI 4jQjj 

OjJLa La j>a-*-J ^ JlSej 4l»J )Iiiiii dlli ^\ d-&-al La «LajJLll 3 l iin>LflJl 
Q3J '""i ~"\ LS'j C3-^"lJ->^ Laa-jtSa^ . «LlLc LSjLLLo jjlS La (_iJLjeJ Laj^ia lj-al 
*u .(jlaj'^l 4^j^tj .si Sir VI ^yJI (_^ij Nicetas <jjLLi_)_u (ji «U3 ^Jj cicero 
(jj^i-T dJJLufc jL «ua j^Ixj plutarch q,i ■^jLLjIril ^Ij ^^Lc dili Jl*j «Jsj 
^Ij Lia> (j^i . (_k>jV| ^j^tjJjLaJI i^ljJI ^yJI i^! 'i^ljJI liili Jio ^yJI l^uki 

^IjJl «L?e_c£3 <jLaIL>.l i _ T 3 (jLlalj j la ' )a aLjILaL) j-a 2 I ^j-ujJlJ (j^£_u^_ia5 
5 ^i , „\l A II j^a 3_L9 ? ljl al j I" i ■■! ^^Jl f_j » i ii JL3 oljji ( _ > l3j'^l 4^jv J_a^- 

. »1 I nil (jjS * ol^SJI jj-* LA^_LCJ C^J V <^H^ (J-^-** A J^.' ' " (J-* 

oLljIj (^^jVI 3^^»- (Jj-^- a S j" ' cjLjiIjj (jjjjSLujjjS (.jj-^-l j^j Lol 

^jej (_yl^. (_p=jV! SjjJ ^1 (_Jjj>-i <_*i!jS CjLS^>- ' " i ^ i a I !il 4JI (jJI (j^alseJ 

lr V I i-*Ua-j (jl 4Ji_i (j_o tiLIi (jLa-o^j^' 4^j^- i^I-L^j^v Li! (ji_u 
2 nJaJI ^jJLc (Jj ic-i inT^a i—^I^SLII ^ .ijjLX-a ^Jijlj 3j^jL>JI Sj'CUII j al^IaJI 

(jJI—Lii ^1 ^^J! (jj/jSLuj-iji u^ais- L*Uji . L^oL*jv|j 5jji o i nil a\ i n-val (_p 
a 1 1^'' Jjiej^tj (_j\r j 3_lLoL9 aI i n-vVl dJJj 4^j^ej joSLajj I <LJ3 ' Ij'CI'^ I a UaJ 
.sLa-tuJI ^^3 /«i iii-v (_gi d£js>- ^jic JjJJtJ ji jjjJu (_gl IjJa La I jl <K (jjSLII 

(j_o •" gjSLoJ ajijij ^LajLill (J^jSILDI «ljl (j-« 4_c^Lllal i_gjLJJ olj-1 I 535 4_uj/ 
( _ 3 _«_ljj j j Lta-aJ Lj «Lj_Lc [j-LaJLtuJI (<^JJ oljJ .(_LaLSjLo c^~^ L-jJbiXjs ^L[juus 
4S^>- j M,/it-LI^> «U_uJlJujJ1 i _ T b LtS-^3 ' ""<a * ufcj_c_i (jLuVI ^2 -n g 1 ■"■ 3 -^ J^ 
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<(«Lc^_cuJ1 ALIaJLiI » (_pajj3 *_a ^^^jLjlIL) 2j ^ g >■ (j_a si o ' nil (^JS ai i n-*. 2l 
(jl_i J j a-j ^LiLo o!j_La .^j^i-i 2 j ->- (j_o aI in-v^l 4^j>J uniform velocity 
i j ~'j £ Ij^c (^lojJLl Li (. 13 V j-j yl^ j L^j JLJs ( _ 7 jJI iiHi^ 2 .iSLia ZbjJaj 

^_b jj . ^ All ( ul^>- t_^ij Lt, (jLi I cLLL^ja ' J djdl 3 * rt (J^- ^^^i-*- 1 ^ ^LilLilLa 

Jjju aUaJ ^UejI (jl£LoVLi (jl£ lil L«x. (j.ni;!! JSLuj 7-lj (^j^VI jLCal 
2 I a -»J 2_j_aLJu v^jLiLvI 4_j3 j^»j o' o^-*- 1 -5^ Q^ r 3 "^ ' "^ ''^Atl a Ltaj] 
l_aLk}_l jj| jt| j j 1S1 j 1 L*LI!i J-«-J (J^J^ri-L^-i^ \j U~ , aja . tUSlAJI jjfcl^JiJI 
2S^>- (jlj ul i n-»- « ( _ T ji (JSJ i^ii n-^cj (ji «LJL<i (j-o (JJ^-J i_2jj_u IJljJl>- Ij^l^ 

4_£^j>J1 ^£.}L_i_a 4_u_aj La *_a JjLtjjj^M aLc_i ^ 2 i ■■" rt (J3^J * t£aS 0j\ <ulms>- ^jS 

q\j dlLxis (J^. j-a^l ^L^ (_j-^ £-^J ^^ lilli J-»J 7"J ' t3 £g -OJ^-" (_j-^ 3 St U 1 1 
I J J se Ltaj /nl i n't axioms till j jj J J 2 . , ^ , . j L i- , i?| j , ,h"i La lit (jSLa-a di!j 

cGjJij (^^ Jo i"il (jl£ (JjjjSLujjoS (ji jji (j VI [j-tb 4_JI SjLJoVI I *i j~ La 
^1 i_j-&i JL3 j-p-^l I jui (jl£ lit 4J| jLpcLi (jjjj-aolLiJ 4 iili n (j-a jj-a'i/l (_yJI 
jjLa I j , ,. A j j^^j^LI j I i "i r I Lajjj 2_jj| , ,| || aIj^v^I 2_£j_^. ^^a c^e-JI 

2_jjl Q i nil aIj^v^I <£jS>- J l"l") CJjLuO (_j^>- «CiJt-l 3^j|j f-J-uJ J^ (JJJjSLujJOi 

(ji (_jJI-Cjj_u Jj-Sj LaS-Lufc SjLiVI (Jjju>o L*lIjlS .^Ijjji Jl>- (_7i^. (_P=j"^'j 
Oj_jLj (_JJ_a LjJ j glaj ^e_JI I Jui (_,-L^ tlliiiJI jjil^JiJ (j^jSLjjjjji 4j>JL«^ 
.Cjlj^Lajj Cj^LjJijij (j^ sUi^. ijia Laj ijjl jj| JiSLtuJI ( _ r j^s[jj^\ »s All jLuj 
3j_a (j_a ^>iiSl 4J^Lclj 4JLajJ jLlIII dll jj JjJlJuJI jplj Jjjj La ^ISi (J^J 
j_A p j 1^^ (jij 4-pllflj | j />vljl^tl ^3 lLaj*_JL) (j^_j_uu,l /c-A (J-\_lxIdLjjj1 (jl_i 
(j-a L2jIj (jjjj£Luj_ijS (jl£ Jiilj . S JjJoJI tUSLLaJI <bi kill I (_y3 J uaAII (Jjill 
JLi-^/l J-a^M (^ji (_, 1 f j\ 4 j I r j JlJLJ jJ (_yi»- il i^ (j-U-iialj^JI SjjL^a 
(jj_ L ^v^_j_ J _ u ^_^_il_3 >q_^j| i n"%. (j_a j'jyi^' 4jj_kiJ 7-j-Lsj 3JlJJlJ>J1 cGjj_ki_b 
^La . <±<_ -? e-. i J I (j_a (jl JuX\ \jjt (_y3 tfJ^J- (jjijjiij i uj ^jJl2j J^i (_yi^- ^j'jLi 
i"ii ii r i LaLc (ji " i ii (_JJl^ ^^-Lc-jJj^i^jIiJI (J-\_l»1d Lj^J I Lbij (ji (jil i /•»•<* 
«Qj^_li_l )«_a £LS_cuILa ja^jljl CxjLS (jJjJI j<uk-i>jLC3i (jx. (JjijSjJjJoS (j^Lcl 

' " ' _ " * " j <: ^!-L^■ j^ij-^ ^p'j^j o' jV^ (j-° '^ E JLlj ijjji (jj jJi fo_A> (s-^jIj 

. ut J i i n"j «Gj^Iiu JUJ3 «Luj^>o 
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Ci_iL£ 1 ;j ii j) 1 i "i r Li 4_iSLuj_ijSL! I ib^sJiJJI 4_ul -» i a flj aL& ljjU. i_l!Lu4 
-jJL>JI 4-«.ulaj-(j.ul III <j^Lj (*JJ '»j;^^ 4_l2jJ_i3 LLlo Ty-jLiJ L^jLlLj (_y3 (Jju>o 
CjjLcaj 2jJljej j-o^l (_y3 (jjjjijj lj->-lj (Jj I j~JJ taj>J TtjQil! dJLLu (j\lasL>- 

I jl L*£. (jj^SLill (JtLtuj jJila ■" j Ltj (_pLiJj '-^''-J j'^ L$j*jLiJj 2jj la-lll 

(_^ 4-l^Li. (j-° t£*aciJ (_p=j2l j-;tc. j^>-l j^J-° _?' " U*> ilitjl (jS_<iil £yj £j\£ 
(jr jua\-ijj\ (_gj S a 1 1 jLljJLi (Jj^jLLo ljjl£ (jJjJI (Jjj-jIs LjjJ La S dJIrill /nlr 

(, a ' 1 1 ' (jj .' J T J ' " Sj-JU-u lIjLS (_jjJI j * — ■ -» T 1 d * , ,,laj d jU , "j^l jajJLtill 

^a i %jAu i_a^ii>-l (j-^- Sj-iL^o i"' i njl (j-L2j^aJI (jjjui 2_iL»-l i a^Lli-l (Jjl!j 

(jjiaj (Jlj-cuJt (jU 'I Sic I (j^. (jLLtJU (J-GjLv VI (jl (Jj I i j Lu j kill I CjL^vj 

(Jlj i ii 11 (j-Sj («-l^ .[j-l2j^i1!1 (j-° i_p i— uij^o I j^** (*>2j ct-^' 2_oL$JI (jju-u^I 
SjJLc. jL£j j^tj jjij-j-iLLJI Ur ujjJjt diiill /oi^. (jl^ I ij La ^jJLc (jjl jj^j12j 

-<K (jjSDI (jL? lil La J_$». jl iMii'iinl ^1 JIJjjiII Jilol (Jj-4_lLc J-xj>o (JjLlII 
Li! I a <ii£j jseJ (_,lr (_gl S-ljIsIjj 2JLb *-j-i^5 ta-l j , .,*'i ^^oj^l tilli (^ Lxj 
J I mj iillji£ ^ cjaSI uaa. (_>^ai.|j 4"«jjti (jc 3-uialj^JI oV^Ldlj aLsj^I 4_j£ 

j-£j-« (_gl iLjcJl 7=-^jj iS j-tl j-4^' j-^j'cr^^iP' M-^' o^ ULL-j «ul «.jj,l 

ila i a-jf I) j i " aj I Lj-Iq «-J-ciilflJI jjfcl^Ii ^^3 ci*jE_JI (J^-'i/ (jlaj^l j^lc. J^-1i 

TcjJaj (jl <_£j t jjl 4Jl_Jo (j-o CxJc-lLI 4 1 j i nj ■»■ j '< 1 1 1 Jui iliej! (jl jJb ^J^ "'_>i 
(ji—LjiaLj^J! (j_o j-lTlSLJI J^jILj Jiilj ti dlaJI l _^Z sGLj^Jijj jl-" i ujl ?u^_Lflj 
(j^a dlli (j2 SJljjlj (JLsl (_jJ1 L^J (jj 2 1 La Ljj -" J* se J 3jj1 J > j i hjj (^ (j-LjSLiillj 

ja^jtjLlJ (ja V i Lj-L Sj jl L^j jii. 2 1 (jjjj^j x 3^uk /tjllj (_jJj i^^Jj (jl 4JL<i 

JL9 (_g jJI /«JL*J1 julC jJ>-\ jsJLc jj 1 rV) (jj^ihi "^ t s -4 J ^' ^Si '^t T p=-»-a J-i^- 

, j l~. . .. . 1 a v_u a 1 ' w * 4_) 

3jL>.VI (jja IjISLxj ji^ (j^jjIoujJI (j^ (_jjj>-i 3^.L<t>-j (jj/j£Luj_ij£ o^J 
(jj^i-f 3_aLi 2 in jj_u di!i (jLa <j»>>-j 3-2j JSL> AL4II JjLcullI dili ^^Lc 

j^i.j_j (jLi (_5-J-ll ^ j. S, A 1 1 CjIjLlUI 4<jjt-ij (jjij£Luj_iji <_>"Lc (_g jJI j 1 a « 1 1 
(jLljVI (_, 1 r liJl jjl 3j^L9 c^JK 3jLt»- V»Sc (jl (_y3 Ji-<4l3 2 1 11 (_yjij < L^j 
iilli(jfj .jj^uiJI liitj jLu^^k: 2_ji:LUi2JL?( JJ lJI 2jU,njVl 2 a , nliMI JjJl^u 
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. 4Jj£ ( j£, m ■>>■» i3j_ui 4_l2j_)_i3 LLlo Joj^ <j-o f<s-&jjjej jl 4Jl_Jo (j-o (_J-J J-jJ1 

jiila .tjJ! JJl JjiJLi Luis o^ (j3-^k>" l£>^-" j^" '■J- <fc o^ j^l>Ilj 

I j^'a '"'j 3 i-aJl (^-!' 2 li i nliill jl_> /nlr ^Ir (j-u-ujljjlj 2 a i ulaJI i—i^Oa jl£ 
Jaj i "jH j i^aju I »!"» (_i sLuu^jJI ^ a i ulaJI *_o ( _ 7 jtj i nU ( _ T JbjJI j S, a 1 I «ljl 

S-LJjJa^La'i/l jl S-uala^La'^l 3JL-uaJI <xAc l-Aju iji^La jLu ^ cJi*] Jl3 
(J^Llaj till JJl <jj)jLJI (^j^Loll J£ jl£ jl Neoplatonic (SjljJl^JI) 4jOj>J.I 
(_^»-_aj jjtv.tlj emanation ^^ j a II J_j^- 31x^aXI - 3 • ftl j a (j£, j_ujiiJ! ^1 
^yi <_*_a>j cA-^ Oi-k^-^' ^yJ! j-^-j-j 5>^2 (j-a>j inumber jjulJI S^SLs (j-a 
c^-ji. JlS S^iiSLII j\ plurality j Judl I jl ^l «parmenides (J^JljIajLj)) «GjjLe-o 
4Ji LLa> u 1 11 i t VI i_*j«jj ."IjjIouj tLtl t~ (JjlAj unity J SJls^oJI (j£, *jJj i*aJLi 

1 uig i±JqII jj-iill lt^ j * ' 1 t — ''J^P lt^- j ' "J J"^' ' " ' * iy ^"-i lt-^*" 
^^ll! 2iijoJ,l 5uJais>lflVlj SjJjL^liVl 2_ixJLaJI x1\juz li,' yj /oJ dili jla 

j 1 11 -!e-il la j<Atl ^2 Lai^jl jl 7r_Lje.i^3 daj 1 u_ajl j lojljI » I U « ^^3 Cjj^Ii 
ja£.jJ! (_ 7 1^. <"ilh I 3 iS, Ij LlicLJiij jiajjiji jl£Lsl i".<U (jl Jjlj Jljjlj Jl>- ^1 

2 ii 1 nliitl ^Ir rj** ,~..'<\\ JO ijj .ji 2 ii 1 nliil ^ji ,^'alj II J£ ^jj" 1 •■"' iil! j (j-o 

j j La L*£ ^yi^Ljpl /aJjJLi aUiaVI jl£ jJU . (jU,„jt f-Lul) i^l i2_uLiJ.I 

Xj ^ J 'J o ''"'J'^ J-LjMii^J Ui^rh 1 J-^JU J^-°' (jJ^Srit.1 (j<-n_i iU 1 iilji fjJs 
\jJbU2 (jli (_gj^c.LLj£ ( _ T i^Uj (_g^£La jLu 4Jj^a3. jo-Aj-lCJ jjj^jj 1 L-ujSl J 

'j 1I1 c ^j.. \l . .. II a j .^. c ,jji_oL>JI [j-u^aJI (J^L>- /— JU^JaJl (j^ jjlS IjJ 
2_j^3 'Lcj.i 1 J LaJ (jl I'ij mi^ LLui (jj^'CiiU (Jj-^. (_y3 3j_pJI iIjJJ (jl J^tJJ 

2_lxjjL^I jl >Li_a i_fjJ-3 . IjjjjI MJ-^ (j^ (.yj^lo^'^l cj!>U! iLp-J (^Jt 
Medicean family «(_, utajj-io 2JjLc» jj ^yl^. I in'ij^l^ ^^a CilAJl JlS 21^1^ 
(j.nljui^-aj Bessarion jjjjLui^j pletho jijii Jti-ol J^j ^-°^^-cl (j-° o^i 
jjl J-jJ-»- (j-o 7=-«li LjJjl!j .patrizzi mj^lij Marsilius Ficinus (j-uj-Lllu^ 
i^^la^La'^l cjI^iII *Lp-l 2ji«x. ^ SjjLic^J 15^,11 1 ^yt 2jj^c.liijiJI i^^LJ.! 

^LljvI 2_lL«x. ^1-2^^^111 2x.j_JI aJJt (j£. ^^^u-tJ Jji^l ji (_£jj dllji^ LlUJj 
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dJLUji (jl (_2.II LLa SjLi^fl (j in'tijj .John Pico of MirandoraVjjLJlj-LojSLu 

{J& 3jjL-u CxjlS (_^A\ J < £• IIjLjj (_ T 3 Ijl^pl J^ (a-AjjL>- I Jl>- (j-aj (jJ^SLflJU 

_jL? ^ylll BolognaLujJ^j 3-»-aL>. dlli (^ Lxj n—J'iM Jl j-v "-jj-^j- ^-53 (j^LLo 
-Ijla^j (jl£ . Maria deNovaraljla^J |_£.j LjLo (j^jSLIlojj Lj-o^LcI ^jjI (j-o 

tU l!al"n nlj (jjjSLujj^SLI LiLjJu^3-3-»-aL>JI till} (^ lillnj Ij CjLuiaLjsJ! ^I*m ul 
r,nU Lo^H^ Lol . LJLkjl ^yfl jji.Vl I JL* L*LiaJ3 j^lll CjjjJ! Cjljj-uit! jLJ 
ij.j^IUi jj^. I'Hiill ^1 1^'1 (j^xiufcLcll (_^o (jKd'.i j j'a | j^fc Ij^J'J" J I 
(j'- » .' 2 2 jl La a aJx (_,J! J-»-j-J (_gj jlS'll I'lliitl a I la * I 4j!jLc C-u-m (j^J 
(-SLL3JI ->! LaJjJI (j- ' '*-■_■'" i ■■"' (_tJ-!I jtju-L!I ^j a » j I Ju-o_>JI Juiljjij CjLLajv^LU 
j-'jv^ 1 a 1 1 a ' I 4j i*a *l ' rt (Jl3 ^jj>-\ «Ll>-u (j_« Lai i«Ll>.L) (j_« IJL* i4 maj 
(_gjjl (Jr JUSUj^\ jSJv I jLlLi JJJuiiJI «j3G ^i-Tc^ajlj Juioi ^*j ^^i^-^-^P 
(j "j a-ilLaJ Alia ' (jl IjLSjj mJij Jtil • (j^Ia^LaLj Ijjj-o - j*Jjj'~' L-Lfl]| (j£. jJljsjI 

/<ii.L<j jji Ldlill Aliaj (jl_i JjJjj (_yjJl postulate SjjL-all «^ (J-""^ ^ jtP*i' 

i_3^L>JI tLIaJLj (jl (^1 Cjj_i_i c^-AJ Ll* <j-oj .(J^LCIa (_jjl3Uj a La- i u tl jl 
(jrtJJ (— La-mjJI jj .^<»ll >3.|jl (^i _}Lui (__; jJI /_La i "j »1 . 1 1 jLu (jlj 3-oLjJI 

J*C mi j (jL£ (jlj-LuLa j^1<-o!j L^JjI ^ ->L-u mJjJI ^^L^La^l ^SLiJI jLu 
jLljJI (jl ^^ (j^^SLj j La i "ji jLSLs? Lg-j-a i ; ■ » La (_yjJl 3jJ,I J I a La-< ^ » ■ ia 
^^j-ujLL* liJIi i_t>.j^j (jjSLILs i^^jiouj ^=j (_,i^. (<sJL«JI j i aJu (^^Ja^Laal 
limited portions of S^Jlj*^ 3_ul£La *lj^>-l (_,-& SjmiL-u 1 ^! 43Lij£Laj » jLLaJI 
4JI Jj^J i^l_L<t>-j I S i "" a Lu-ujii& LaLLaJ I gj I -i a. (^ (JjSj (__rlll (j-4j • space 
j Ljlt I jL-aJl (jLa i.ia>JUI I Jl* l^uii jls ( JT J5is>L9'^l jLltl jL-aJl jl^ I jj 
quantity jaSLILa .^LibLpI 4a_l3 <j-o Ijiia jls i ajU~l I ^jllLSiII ( _ r L ■ ^^1 

^Vj^j^J.! (j-a IjLa-lj-Cjj-o ^Ij La^- J < mij (jL^ U mjVl t_cjkjl! (_^a 

Liul£j . I (jo ifri-Jl^a- 1 ^! (_yj JLv (^Lj-^j^j (<sJj Predicaments .j .°:ntl (cj^jiUI) 

< I c (j-\_i (_gl Lij_)_L^LLJi,lj *L_)_Litl (j-u I La i "j" a '3^-° (J-^ *— ■ ''t!- 1 ^ 5 ^-" 

La . "j*^ i pi it JlJ,1 i_<_>~^-<ij L&j_<-ul_> 4 < j i l-i 1 1 j 1 4 < j i l-i 1 1 Jjlj La» 4jL-uiaj| 

iquantitative ljr <S^\ i_jL>JI ^l isLvsVL qualitative ^^jf- s^Lv _^ •» • a S 
.oLuisLpI ^ V jjU',11 (^(jjiSjSijjiII JLdil ^jl^l iLxujJI (jLa Ijj 

(_ T ^ LjjLj lj^_>.o (JjLso Cj LljIo L_)J I Cxjli LtLL 4JI (^J l - ::j >iJ i_>- a ^>- Lufc 
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J-*-* 



j^aJI pJaJI iLuO ^S CLubUjJI j3*l 



■■-'"' I j I ■ aj (jl aia i ujl jLi^a-ll (_jic jj i mtl (j-° 4JLs ^|< xka i "j »1 j-iSLoj 



Jj^»- rs^jljT r>^> (jj) '^Jj («-^ -Sji-uIaJI ^^3 JJ-o^l CjLjj^>J, (Jj^-i ct^^jj 
dJJi lj_h> j~ i n j <jl (J-»-l (j-o (jj/j_«_lLLijj jk> i "j I JlJI^. jo-ijJill ' dlaJI aLLij 

^1 a j , ,i ; ILi La! . *!j_tuj *Ijjjj S-^jl^JI ^ SJajJI L^ (Jj^j c^a r^'.' 

«L«jijLjtlo S^La V J~^J JJ ' '•*"' fi feH^ <J<3 i nil (j-a 4Jl3 ( _ T Jjla^L3'ill i—^jij-HI jLcajf 

(_, Ir (jjjj£LlJj_ij^ ajJsI jJi£ JLv 4jI lr j . <d£ oj^' J-^- homogeneity 
J_oljj«JI J£ c_tJL>- ^1 4J^-(jj£Lll ^ SjUI j>L>o 3j£Ls (_;!-* *'^ 3j^ ^^lu 
JlS JljSj J£j 4Jla L&JI SjLiVI r.Swn (jlllj ojl^al o^-^l cr^- 43>i>- (_,ltl 
«ljLl^I u Ir Jnf ^ JJI jLj^JI jjij ^yJ^Ja^ta^l ^jSLaJI jLuJ! ^ ijJjLi 

\s* , ,.jtl j j . ^» « 1 1 ,_<3 ^ La • "j*»l JH!-^' Ly" 1 O"* * '"' * ^ jM^^'l Q^*.' 
/yJJ J-J-l! I ^-$-> 1 i ii n t 3jlj-3 (_5-3 j * i"i JiJS (jjjSLujjj^ jl (Jjj I J^Jbj 

liixaLJ i 1496 S_L^ LJLLjJ ^1 i_^jj (jl J^ cP 3 - ^Ltej ^^IsMflVl jLuJI 
^1 *_I3 (_yj-t! (jl jlLJI (^ 3_uLLL clu\£ ^,111 2jju>J,l 2_ujL>>La'^l <j| ^ 
Ir «QJLclj jLuJI I JlA <Llo-&L> LJLxjI «Lj^Ij J^3 l-J^\ JLl>- (j-o i_jj-L>JI 
Tc-jj^si (jl-cjj-jj ^ij Li5-(jjl 5-a^l < r-» 1. 1 J-j-jJs (j-o ^ ii j I '& . ojLSLal 3jj-b 

- J 1 I <* (Jj-i^sLi LsjLcj (j^jj ji. LLui] I CjIjJLi bul.ua dlli Jjlj (jjjjSLujjji 
(jjjj-cVI (3-;jj S. n I, I j «l_«i«JI (2^U (j-a (jjJi^p-^JI IjJjSLj (j! Ijjl^ (j^J^I f<s-<kj 

non geocentric .(^j^l J^v^-Lhi ^ (^Lia ^liiili j-iSLalll (_,!£. Ij*j^j- o^jJI 
^tj (_jlr jjiaJI jIj-c. (_,lr «_u-a o_9^-" DW tyjfi' SltiJr* ij -0 ' '"^^ ' astronomy 
(JjLflja j-x-i (j^G- 3 ' ' °j '— ' Lj-^s Si>" ct^ j I LaJ La (jlj 4_l>-j^j «j-ll J^JJ 
(<sJLc u I r j j La *_« Sjialj^JI jsJLc ^Ir j j La b La (jl_i J^ jl l£J1AJI /nlr (^ 

3iLi i2jVL>- (_p>lji3V jj .^"ll | j_a JJi yj Jl-^" ^j • I J^jkj a.^.Ull 

(j^_a-i V 4_jLa LL& (j-oj ' ' J ' " (jlLaJu (_yjJI S^L«JI 3ji£.LiII (_ T i^. tj i^»" . ..~ 
aI i n-valj i_jS|jSLII jjLji (jj- 5 (j- l"4^ O^J^ ' O ^"' "'"' ^J- ^- SJl^-o jj ' aJ 

^j^U I ;<i|)^ jj i^'i't (jl jjSUj Vj >L^ .<K (jjSDI (_,£ (_gjL>.Vl SjjUjJI 

^^j^I cLuljJ (_y3 I ' Je J * i 3 iSjji o i nil a\ i n-val (j^ L&j_l«J I ' i J 3 (j£, l_ktlJEJ 
(jiSJI cLSjJLA (jS-4-l i>jL>-j (_ t j_uJl1^J| ^- J * 1 1 I iQ L&1jj_u «L_uljJ (_^b I ' -»- ^ ' fl j_A 

Jj^tlll jl (_a Jj-2JI Sj-o^Li-j . I folic jimi'i (^<-!l o^J^' L ^^ cr^ ^- aJ *^ 

3 j iii "lib i JlJ JL^. (_,< 1'^ a I la j (^Jl fOJJ^ (jyila aLLiJ (Jjj jJajJI 4^s.j ^ 
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ojJl>- Loj mathematical reducation ^^^[jj Jl^ii-I 2jUr jji i^jSLuj-ijSL! 

. jjLjjVIj r\9- c ' 3 >"j 2 tjj , ,.ti 
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3_l«JjlII Sjjill ^ (_gij <_,!£. (^LJ q$\ (jJeJ L& 

uiilj-uuJI (jl ^ij il Hans Baron^jjLi JJL& j-jj^ii! 
«LJI JljU .4joUI1 3jji!l SLcuj (_,i^. j»L& j3l L$J ^IS 

<"«ljjU~tlj CjI Jl>- il jj.} (_3^- J-*"l < -r u '-^ (3-° ~Ji 
(2jLS 1 a j^j <_£J1 jjl LJI tajj L^jJl^Jo ( _ 7 jJI 2_i i nlj 1 nil 

jjj u \c jjtJuj-3_uliJI 3_<i,L»JI t_ij^>JI ( J T u^- l jjij Li 
tLcSLij 4jJLuJ^I S^JJJI jLu ^ 3-aL* 3jjLc:j JSLij 

( _ T 3 <A-U-ulJ 1 nil /"iljjU'tl j_|| /jJL«J <_)JJ>JI JlJU 7-lj 
. OjjilJJ joJjlJI 3|_cuJ (_ji^. Jl$-»-1! lilli 

*jJ2 ij\£ lil «GI Jj */■» Vjf J^LuIj li jj* L& 
t _^_HJ1 gb^SLnJI CjIjLuJI (jJI «L2jjj 3J_uaj l2^x-i (<sJ-*JI 
( J^_3 t tGl 1 hi nj-aj (- oUll C^t-JI JjLLu JTJ'^*' Jj^ 
jjjLuJ Uj_A^>. IjJ-ij (jl jj ' aaj ji j^^ljJl^l Lu Jj^e-i 
j-uuJI JJ=-i (_yl^. Lolx-!-j«_4jj>J.I (_y3 SjtjLcuJI iaLsiLlI 
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(j^j 4_>ijLa 2J3^L*JI Cj-iLS lil "-(Jji J^l cr-^-^J ' 4jjj i ii aj joJj(JI (_j-l£. 3-oL& 
L$_l j_AJlj_J (_7jJI 4 iil"i--»J,l 4j^£LflJI CjIjLuJI tlfVJ 4_l>-U (j-° <3jj 1 11 aj jslaJI 

*_aa^Jj t -^ '^» ) J-JJtJ (_£l (jl_) (JjJiJl A-t2xi-uJ (J^-3 ^jj>*] 4_l>-u (j_a La *-3^e-a 

/. I r j ^ 1 •■ a '■ (_, 1 » II i±xja_JI SjLjLjIs (_,lr (j h^«'h < u «U£ SjiSI i nil 2"al ^",tlj 
( _ T ^ (^jlsj^iJI » J ^"~ 1 "J Ij^-i (ji (jjljLj Lt^"^ *J * «CiL*ji /tjliij 43jj 1 11 a 

^VjL^I SL^v^ykL^jU^! ^^k: joij jl iiijLiJI fja^jll Iju*i_j|^v2_al£ 
3Js^L*JI i_jjl^>- (_>-ajtj tix^tjJLj JjLuj (ji -JLs Lo$-4 j 1 n-»- (jSLIj 4_> 2 ? U" U 

.x_oi>J.I (_y3 4-flilJU, I j^Atl CjIjLu (_jJI joJjJI JLiiiJ (_ylll 
/j t^a-23 sj-U tj I c (ai»J ti*jJij*JI jsJjlII SLcuJ ^3 O^c-lII (j| (jjljLi (_?_>i 
^J| cLjJljJ 5-j II -" J~j k> U (j^JjLiLcuJ (JjjLlII dJ.*.-*- (_ T l!l <— Sj^laJlj i_jLjj-u2! 
j-AjJI (j-o cT*-* - <j-"LcJI (_y-^- (j^l J^J-3 . 4jULje-a (_Jjj>.| 3j-la-i Q^SLIIj (jLtujVI 
<j-a 3jlj j T — - 1 1 ^ 4JJI <tcijt La JjiajLi 3->Ljj (J3SUI Cjlji^-I ^ (jl dJ}L>. Ijila 

V (_£JJ! > mljJI (jj^-ll (_r-^ 3-i^j_a^U| S^SLfl -" 3 Lu CU£.l-Ju il -j'ljj Ltajj 
(cUSjjLLjiI)) V 4-LaLb.} SjJij ill Jl>-2 I ^1 (jjjLlll SjJaj CjjLgo . .3jJl>- oJi^sj 
j-a (j-1^ JJ _' («JLc (_3-^ CjljL*-^! ^ * j j La (_j-!l (*3-<JI (j^*- 1 LijjJaj (JlLa LaLx-i 

3JlaL>- fli-la i-fyla 1 "J II jj .^»«ll (jLil-Jj^-^II (jJI (jjjLJI 3jJaj Cud J^i! 
«LuLcujVI T^jju J luJ bi t<* I <^~ LjjJ^j Lpj-a LaLlaj ijJLufc (ji ij^j aJ l^ljjej 
l(jK 2 it-uiaJI T^jjLj J mij LiJl a Ua-Ll I L*U!i (ji UJJJ ' ^"'.' '>^'j lj^ ^ • W^ 

(^I^L) (J^-ii-i * t_AJ_a (jjjLul (j-o 1 JaLu (jij Jl^Jj . ^l_a^>-J SLl>. (j_a I j^a Laj 

4jj^lalj^aVI (jij i2_j^ miiII 7CJJLJ Jlxjuso (ji LjJ 4JJI <—u£ CjUj^l3lj_Lal ^-Jjl 
2jj^Ja|j^aVI (_gi-L$Jij 1 Lkj^Laj «L<^3j CjUj^Jalj^aVI l*JJj ^-jlj (_yA iLuLaj^l 
7t_jjLlII Jili. La SjJL>- (jj'C" 1 11 L4JL9 1 aUall 2_^L>. ^yi tlxJL? U-2_uLaj|jJI 
«_lj2l Cj Uj^is Ij^aV I (_yJlj3 (J^>- (JjjLlII (j^_l pLJo (_£ jJI i_uijji,l I Jui d ...A> 

(JLa j^ (jLs La (JjLxj Lx-il (»j-l-«-a ALlij 1 _i < n->. L^vjj3j 2^ miiII 7cjju i _ 7 i^- 
aI m».Vl jl) crystal spheres 2_J|" ,,ij^£J| ^Jl^jJl Zj^ J_^- o"ji^^.' *J 

.oJ-i^. (jjSLII a I la ' !_^ (2_l!I"ii iiJ^SLII 4jj| , M || 
Laj «_ai>J.I u^\ (jjiLJI 3j-la-l (j^J LULpjl ijJLufc (jU (jjju (_jij Lui (j^a 
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(jjO I gjlg Ijia La J La>j-<-uLi d-t-iJaJI ^1 jc^jjJaj (j-uj i_H' JlJ '^ (j-° ftr^ l>"i 

iIjLlaI^J.! <LaL? (j-a LiLiux-Sjt L^JU (jJisj (jl^^ylll ^yjij Sacrum Immperium 
7t_jjLl!l 3j_ujla ^^a decentralized <Lj_)-£j-aMJI S^SLa Igl-^-a cJ^-j iSj^iaJI 

I al"ia jLaOjVlj j^jjJI (J^Ijjl! *_iiaitj iiaLS CjIjl^u^J.1 (jl jLp£.u <-i£j i'hiW 
aJJb 4j^£j_a}L!l S^SLs cAs>- U 4JI JjJsl ijl i n-fcjVlj ' flj-ijaJI J^I^jiJ «_iiaiij 

ojl».| La£a a.^.Utl ^ .s^>J| SjiLa dil j^ cm'^L^j 4-ojJlSJI jLCa'i/l Jj*-a 

(_p3j2l Cj L»-aij=-a ' a uSj (_yjJ! Sjjij-a^Ulj 4_LaLbjJI ijSJu ^j^l 5) kill I 
( _ T 3 4j^£j-a}Ulj «LloL(JJJI ajSJu «LuLl1I *j La-Lll CjJl>-I Liiajl liJJjiS i L<-La--*- 

oj La '■ (j^ <iioL>J! j_lJLlII (j^_i JoLjjjVI I Jlj* aLls jc (±<jJij>JI <jSL!j 

3"" '„' V J d *.;;'■" ^ (_j-ll (C-$3j-IaJ C^-)3 "Jl 1 " J "i • II ^JjLjJ ?- <1 -^? , -'•' Cj-'! <j-"LiJI 

. jl^-Ij jl (_^a vlijLjtj (j^JL>J,l >L£ (^ >j-iti!l o'"OjjW l£>; L«^"(j-"y ^ 

j'v all Jal 1V1 jL^ -I fruVI (_,lr iJa-j 1 ujJI j LtajJ I i_2jLifu Lajii^. <tj| ^lila l5J-^ 

^_jQj jjjjLuI ^i^. dJl^j La Ijl i _ T H>-4 3jjjLje_a t tJ'3->- (jr^ I w-ajJLa 4_a-^-jJ 

i_j_llj^v (_j.ll ja_^_al_<ilflil (jj 1 2 ij (<uiLij|j iLfli^j^.J jl£jbVI (jJ.}L_La ^_^ 3_aLa> 
Jjji^till «L>-J Cr^- <ijJ^>- La J-<k LUjj (jli . p(j< o*i-»e_a JJ-alj fO-$3L_L>- ( _ T 3 (_£_>j>-i 
1". <t-i jl (jJjLi l£_>? ° J '''''* ij-"-aL>JI il»2JI (_^3 ^ '^j III j La£ ^jL^J (_j-3 
(_yi (a£L>JI j &l la "J 7tJjLlll SjLjLila J^>- 4j_^^a^Ulj 3-aj.a-ljJ! 3j^3 liJI jjl 

jL 1 iM-vj Machiavelli ^^iLLsLS-La JLax.1 ^ dlli Jlaj La^ Sjj-uLujJI a>L«JI 
SjJaJJI LLloJI i_r^~ J '~" c o"- i '- t ^' U>2J' *^ o' ^^ . Guicciardini -^^-yJ 
(jlj^-tl jl tiJLLaJI /oi^. J a 1S1I] JJlaj-4j^>a>UI jl ^LaLbjJI Sjiaj ^I-L^jl j 
43j^jlII ( _ T iLjaLiS_La CjLvjLLiA (jl_> (Jjill (3^-a-i ^J I "J^ < -r^J x ^J • Laj-a^ 

Discourse on the first Decade of 1513 aim (^ a j 1 1 Jj^l J-2jJI SJLla) i_i 
1 632 2 in. (/ttjliuiJI (cJUJI 2 >|t\'>i J^v jl^>-) <_ajijj(Ji,l ^lLJLv "-j-iLj^j Li v y> 
SjJejjIj Sjj-cJi, (j-tial5ila (j^i Jl»- ^Ijjltj Dialogue on the Great World Systems 
i1iIjl>.VI ui\ jJa-y La-a>>LSj 2j^j^3>UI 3^£La JjLuj <>jLjSL1I >LCa .5jl>.Ij 

3ja-tmjJ| 2jjL»JI SjJauJl J im->. JLS I ijj^ jl iii!i u ^c JiJ i^^aLbj j 1 La i a <j-a 
J«:UuJ La^-i, .ii.ill LajSLlj .^^PljjJ j^jJI ^^jjjjl aJL«JI ^ xJla^JI ^1 
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I o fl tl (j-i rfs-C.j_!l_i (_£_>i-l 4l».j^ jjic 4-iLiL-u La 4l».j_a (jjSLj jl (^-(jjijLi 
L$J 4_j_Laj 0jZl2 jl 3Jl>-1j «LiieJjU 5j J i nfl (J_4-aId (j-U-«lSJi_« U^^-*" (j I ^ L - t-u - ;e - 1 
the 7tJjLillj tjl i n'lVI i_2Liiuj^l)) 2-L-»-j_a (jl fj^S ^lilo ( .j i nil La S 2-ajl»-a 2 gin 

<LL-vj_o I j~ .^^i *u 2 ,^ j^tl j ,^^ ^ Vji lIi^Lv discovery of man and history 
ijj-i I q< j *.\\\ II S dili Jju the discovery of nature "2 . ; , U tl i_al lujSI)) 
Liij^ai iiJI Jul (jj_JLLajV! I j iSi-ilg (_ylll jx.LiiuJilj cjljjiJI (jl jj* (jJjLi 
2-mlj mttj Culture . (2^L2iII jl) Lajor 5jl <>.-^tl ->jj^i; c JJLijj SjjJl>- IjLCs' 

2jj mmII 3 n-uiaJI (j£, j&^jj^Lsj (JjjLlII 3j_laj (_yl^. (Jj^>^ Jj>k (jl Loj . ?cJjLlllj 

(j_c /q-^jj^Lsj /&^3j_laj (_ T 1^- (j m'v t M J^tlll dlli jjl I ik~»J u^- L^jI o i uj 

^yt-ulaJI /sJjJI jj taj diljj J g uiJ Li£ 2Ji^V. 2-b.j-o ^ 2. „Utl 

5jj i na (_ T b o o ^ i "i J^s 03^ J '"'^ (j-«-« L>J 1 tjj-^Ji ^^s LuLLijI (jLb a la 2 * a 

La-tislj I j I -v a I J . ..VI <_dJ j j_j| j j laj 2 jJLl (<sjlj . ojjlajj tiuJj>JI /aJjiJI 
(jSLIj cL2j-l^3 2jjIj (j-o «LajLlij joJjiJI ^1 UjJaj lil jjiLiA _^*-> cj-^-J LoLxj 
(_yi jK n]\ j-j| t^-Lc Ljj (j la ~ (jl ij-£-<u OJjW L?'J *-*^ '■"■V'J J-«-tul Sjiaj 

u^ jSLoJI jLu ,jSLj /<J .iiuju>JI /oJjJI (jjujjiIj ^ 04*il liili ^Li! LlUajj 

(_^ Cj LLiiklSLa Sj-cvj 5>^ (_j-^3 j-iLi-a ^^ (_jl r j>^' -^ liJI jjl LJLLajl 

(jl j_& ^jijLi o!j-j (_gjJ! (jSL!j i2^L& «Luil^. cju^ku jl Ll».jJjjS^1II (jIjljLo 

CjIJl^-I (j_a ^ tl La-jVJ jA aj I jLi-u-o (_y^. ijia La J^j j U '. 1 1 CjL^>-j (J^^ 
(jj_SJI (^ ^-(J^XJI oj-^" (jr2 ^ai*JI JW-J f^a^ lW^' 'J^- ^ t^ll JLJT 
LjJLLsjI (J& >S all (_yi^. uliljJa (_^JI ^'j-i-^' jLa-i IftAlaii ( _ 7 SLl-j-iiu£. (j^^l i n tl 

1 Si a 1 1 cjLASjj j kill I oL^>-j (J^^* oW <J^ j' j uic (_)jlaL>JI (jj-^" oWl 

(jl J Mif (jjoLoJI (jj- 2 -" S 1 '-^^ f Lo^ I'll^rn JL3 O^JlJI di!i ^ LJLLjl fjS 

. JUJl>- ^U 1 /ylouduaJI jj ,^.«tl Vl^, IjJ J u i n t 
ojui 4 »j it-~> /_i ciicre-Lil ^Ls lil L«x. oJUV ijj^ *-*^ 1>-^ ij»' ' ""j J^2Jj 
ajUI jj taj JjLuj 2^>JIjla fjJs (j^j" ' "J (jl "-r*^ 2^L«JI 2^,'al ^",tl v2jL9^L«JI 
(j_o (Jj^i-i CjVLa_a j_^ (J1_<jijIjJI j\ (j\IL».LiiI dlli i-iJ_pJ (jl Jl 3aJUoIaJI 
^ fl • olflJI T^JjU (^ [j^TLa-LJI liilljl 4j^sLjtJJ (JjJtoJI 
CjLjiIjjJI j_i (ya uajellll ^1 2^>-L>JI (jlj Jjill (j^Lx-i iJL>- 2j| ^Ir j 
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(j_«_ii3 3jj_aJ,l j *lj fc» II «_ »^Dj ^J| «L»-L>JI Lx-Lu i*(_5-^u Axaladl CjLt-ialj 

O' er^ Ih-^ L?>t> * OJjW O^ J>2-> >»-T eH"*^ •>*■' *U-"' J-aL" J^-M 
j , ^> " ^ t ^jl jl t ^_j*.j j) 4_j_u1jJlJ1 (j_« >-* O'^^tJ-* Ct - ^ U a ' ^ "*" tiJLtA (j^SLj 
,_£_>J V (jjljLl DW Jj^' 2_ol_a> 2^.,^ a ji 3.JJi5e-a 2 La 2 ' (_,lr «Qjcj (_y3 (J^vLJI 
(_j-3 (±^-LJI ** T - J '_' ' ." ""^ J->-lj "T j'" >* I j-fl> (ji jLl£.Li IjJ-Us liili (^ 

jl jjIsjJI J}Lvl (jyJI (j^o>j j^T L^4J-° t^JLJIi t_dU. ^1 (JJLLa (jSLIj «d<jljj 

CjIjLllII 3i^>- jUjLa] Jll^Sj J-j-uJI iSj^ J^l (_j-^ ^tHJ-^' £iljL»-VI f-^J 
(ji (j^_J (jl " ifuii i La *_>ii*-a J I j"*f 4 o i ii J jS mi" ( _ T 3 LoLfli IjJ-i t_^«J3 (_ 7 ^JI 
4-2-j-LJa 2_jjlj (j-a I g-JI J La ba i_dLi!l /_ii (jj^jSLo^jji 4j^Laj (jLcu.ll (JjLuJ 
(ji (j^-JJ L^-J J <^~~ (_ 7 jJ! «LLibu^JI /tjQillj (^^j^ill «L>JL*-a (_,i^- j ' -""' 2j 
(jl Jl_lo (_y3 Sj^-V Jj"^ ^-1 iSj^^ J'tH ^-^M^" Uj-JI (_j-^- '^i>k aJ Ct^ t^ae-Li 
f.\$-uj 4-J j-la-Ll I j J J LaJ <"<t-iL>-l (_ylll <— 3j^LaJI <-i^=-J iil! jSj i l"ji'~ .Otl 

. L&j-lc. ji 3-j-yJ jl 2 j si .^"at ji 2ji nlj, u ji 2_j£.L<ji>.| i a iaj La 1 1 dJJj <jjj!£ 

-2_uL*j| jl Cjjl£ 2 - ijlm-JjLa 3jj £yl 2j^LaJj| tiilj «GjJbv| La dili ^l I "''"i 
JljLSjlj J i ujj d_Lfljj_i3LLLa (j^ a I • a a jj^a LjjI j 4ji LaJul 4-ii^. |_g j La " La IJlC 

.js^jLj^ij (jjLlII 

-2 iih-^J.1 LI l^2JI (^ i°".-a-jll Cj UilLaJLaj 2j^£lil| CjLkLsoVI (ji tuj I jLa 
L^J jji-^j c?-^' ^SLaJI (JjjLlo (JS (^3 j I mi" tVI Ajj-oLJcj /n i nTt-(jjju mJ^J L*S 
jl mi" tVI IJlj* (ji 7c_G3 lilj i3jjLj;E_a 4_lJ£JjLj ~ojj£i ^J°i JjjjiJJ La x_«i^o 
jK^'i/l L^J J ?" M 2_jiejjl3 ej~iJ2 3jLc i_x^-j"i i nj SjjJijsJI jl^La'i/lj CjLjjJaJil 

2_ji (ji I o i^Vji '.(j^ijjl (j- G _ -a -LU (_,J1 (_g^Jj tiili (jLa JLp-l j-^. LjjajLlJj 

2j IuISjO ID sljjji-Mjjill ji i_2j^LaJlj (J^IjjlII S-^lS o JlSj jl ) uar»J 2JjUt^ 
(jjS^JJ «Ll«j-3 2JjUtx J-JJ-«3 4_iJeJju Zj^lS 2j| ( _ t 3-3JlJJl>- S^SJl^o ji 2_3j^jla 

. "ijjjtj Jl>-Ij (j! jllo (_ t 1^. I) ' a!i 2 a ci*jE_JI (jl£ ULLa L^j (Jjjj- x^ Ljj*jLij 
(jjJ! cjIjo-^I j! 2j^iJ| ^IjLoJ! jl J^l^jiJI (jL Jj^l (jl >Llo (jSUj >la 

i ^ ,*:,<" j| dls j<Atl jLcu^ (j uS »" (jl (jSLx-i ^iiLo *u^_LiII (jl JljLo (ji^. CjijJa 
.i^J^c-a Zju£ (_ T 3 I a j t~ (_, oUII jC Atl jLu L^j p i n"j (_yj-ll (J^IjjiJI 2_als LJ 
2_l1oJ ajlis (_y3 ^^JjjJI j SldJI S-t^tjIs l J^ i±^tjJI (ji j^i-l }l5-a i'mmi (jl J^ ji 
l£>*"' (ji- i '^!- Ct^ A3 ' ""' Ct-^' jIS^ il Sj^t^La LJ I a uiSJj (ji (jSLxj V S^jL^tx 
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. . ^yxJLsJI j! ljr J-u\ji i ntl ji t_g 'I . V.aVI j'CiilK L4J «_4jj>J,I j^j^ 

(_yi ("J-J-*" ^ ° <?'^ (" <8 "J 0' U^"*^ -SJLa-a (jljLjLa ^^3 JaLJiiJ (_gi 2 J (j-mlj 1 nil 
CjIjJs (_j^J' J 1 'tlj jjU'.tl (J_al^£. jLp£. VI (j-L*-i Jii-Jj j<sJ La ojalaj ji -Gl 1 a 
(_yj| (_*jfci (IT 13, Jj-^ La fjjic ^LlLa (JJjW *tO ' ^>_'J • l£>*"' ^i>^ tlhP^-i- Cr^ 
jjjj^c.VI ^LaJuS Jti^. 2 .j, ,UII ^J| (j-\_ujjVI *j la ' (j1_i i-taj^j 3Jj-a liJLui (ji 

(_gijj dllj (j^ j,j mi" 1 Mj 7-!j (oj tlr^l ' "* ' "^ "'-^ (j-*-"'.! ' "H j_ I (J^-)3 
. (3jinLi-mJl 3j^JaoJI T^jjLi) «uLi£ ^ George H Sabine (JjLjL-u r»>- j^-all 

j SLflJI CjIjLu (j^_i 4J i-aJI cdJj (Jila aLlS (jjj J^ 5 ^ *(_t^" * 0' OJjL 1 ' "~ *_' 
t-jJsLtlll (ji Jji j-a^l t_j£ La ,_p ) 1S1C (J-tpLi aJlj 1 uiC (JjlaLsJI (jUjJill (_y3 
( _ t jj/LuoJI tcjjuJI Cju^Jijj 4_uLcujVI 3£^>JI Cj*L>- il i(jjja£L*-a S^JLI eJJt 
jj>.}UI (JJ-2-II (jr^ Ljjxflg, ? AJ-jJu^ (jo^aLkJI (jjJU! (jr^ (^t-J-aVI Jjl ^ 

CjjL^Sjoj jjij ji-l ^SLia (_glj L#J a£. Jj 'l^p-i (_5-!J L*ili Jju (jjljLi ^yzAxj 
3JljJl3- 31^. a j/Kd uz^jllj ■~>~ (jI^jj-p-Vl ! JL& t_^jki qj3. (1897-1818) 
' "2j •' j! iX>^J .intellectual ^^-LaJJIj Psychological ^ ... A ; II jjU",ll £y> 

j-x£. j-±& (JjJju I flolg \jls JJ3 Lg-JI (j^ala. (_ T lI! ptjLlil! 3-Lu-aa»J CjjLgij^J 
(J_LLa_La ,j_a 4_jJI j la *_' tjL^ L*3 .ojlSLsl o^-^-! '*' '^ 1 u^\ 3 i 1 » (j^jLajJI 
. 4 ii I" Te-a j SjJjLC uljij (j-a «LlII j la lj (j VI tcj-coI i '"'j' J \JJ .' J "*"* (jr^ Jl>-Ij 
U& (JJ^^ ^jU^J^ J J^*- b 1 ^*" Ui 1 -*-" U^j' J-" l>° J^-" J' OJjW l£j±3 

La^ 3 .^j;tl j .^^ jjLi! LJLLjI ^ (jjLuJVIj *JL»JI i— al ,~,r£\) J^>- 4jIjT 
(3j j^illj) realism (3jj>^I^JI) 3x.jjil jl .^"M L^Jl ^^i^. SjiAJI dJJlI a^jj i aj ^^a 
dJLLl 3_j^JiJ ^^a ^jjLaj oJLjLa^Lj (j-a (j-uuLlII *V|ji (j! Jj^i Individualism 

j-31 (jjjii^j Ij^vlj ojL_i_a^Lj (j_a cLg.1 ht^ .3^jJI (»JlCJ j j ' a 2 1 1 (j-a LLuIi 
SjJij jj-a I "j i<* (jjSLIIj SLpJI (_jJ! j ka-lJI CjL^>-j (Jjo^o (_y3 ^ ■>■ j'tl . ,^r 
3x.L*>- Lai . 3j^S^a Vj 3jj^iiJ «LLaLbj 3j-li-l (_,-II 3j^Sj_aj «QjLl (4_iSLuLLjI) 

3j_oSj S^ijLa cijL? (3_l»^I^JI) (jl (_yJJ ijjjjij jiia cjjL^j^j pLul (j^ (jj^-l 

(jl_3 dJJi (_, 1 r j 1 l_aa_a-C (j-dJIj X Atl CjVL« (_y3 . U ...jt| j j , ^ . 1 1 (jL>| 

1 iujjjJI (_j3Lj '-i^tj 3Js.}^i£i 1 ajj »~ (_,JI jl (JjJjij (_yJI rLi^o 3_l»^|^J! 3 pK 
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(j^_oL>JI jj 2 II (_^ 5-jjtxLlaJI (j\Jl_^2JI i_aLiij^l 3_uu*l (J^. Ij£|-a jjJlj>JI 

JLjStxIl LiilaSj 3 minillj 3_lsbjjL1I! iliLmljjJ! ^yk: jj^pJI C-uLx. ^1 j iSic 
.^j^Iajj /<sJjl!I (jl JljLO ( _ t 3 sLuisu^JI (j-uljJLlI «Uj>Jj (_£JJI (a-Jajtll jJjJ! (_jk. 
IjJLjv (J-JJJI (j-CL^-LJI jjiu <Jl)L^vj JJju jl (jJ! dltj Jju oJjLi <— *-&JlJ /<u 
jo_L»JI j j Vi" (_yJ-C oj-2'j <l 1^1^ ill j if-ir Jj»- 4jL-uIj.} (^ CjjL^Sj^j jjl>. 
(J_<i£j jsjijlSLal (jl (_ T J-« : J La jJ^Sj -" j Lu plj-J-JI jl (__>i>jLtlII (_ t j-« : j 2 tiuJi^JI 

4_LJe_jjLLll CjLj-uljjJI oJUfc (jl ciJIIij IJlj* 3j^ OJjW l_OdJ • ' *~* * .' L^xiuu 
-1 jl~ i "~ Lx.il oj^Iajj CjjJoJI jaUl aLlS (_y3 ^ <^- j III j '■-"- j"i (J^>- 4IbJi^J! 
j^Ljj_j (jLi *> ia J 'u\ j i^ac (jl_i i£_>3 c?-^' ^jJ-k-'J 3 ' '""" '— 'J'-^JJ^ J""^l 
^JLc cljljia ^ylll 4jj jj>JI CiVjjbjJI dJJj ^ (JUTS 3-aLc 4j^3 SJlC:L9 ^^k: 

. sl^J_U Jl>- (_yk. ^ *^ LJaJlj 3LjJ>Jl (jjvl^j ^"l Ml £_Jj (jjjLul 5j_LiJ 
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jJloijj jLCmjt J_jj i^lj ^ (^ti O^ 1 IJ>^J 
-I i "■ j " j-i-VI j-tb (jl^ (_gjJI Paul Oskar Kristeller 
/Jill <b>SlnJl CjljLuJI^jLi-Qjijij^juk Jj£. Lblj Lo 
. 4-ajJjjj joJjiJI SLiiiJ u 7 i^ 4-Ja^I] I j Lac ( _ T 3 CjjLui 
Jj_<j^>JI S^jiLIa jl 4 I'C *U (ji (.J^J j I" I njj j-tb Lfc 

jLSL^jVI S^Lk ji i M ... tl jlLc jLj Lxj oiVlj 
(ji (j^L«-i V 2 , >. j •< 1 1 j ,^<- jjljj ^sJjtJI (^ pljuVlj 

3lj_& (jAjlj CjLiLo jLilc VI (juu Jl>- ^1 (jj-i cr* 
/siaJ! (^ (j-L«JL»iaJI £yl Sl^JI diiljl (jSLj /<sJ ./<JUl!I 
(j-a lj_jl_£ J_j ^LiLa (j^jjj^jll, I (2rl J II Ui V I s LjJjiJl£ 
.(j^3^i>J,l «.LojL*J! CjLiLjSLi Lo^jcj ^Ir !j>5Lj (jJJJI 
7-j_Laj (jl j_& *JlJ (_g j lJ-sLj J I"" "Jj t ^\ _^-^ L° 

(j^ as_L*JI (jLi «U (_^>-j3 S^SLs 5jI ojjj-a3 ,j-o «j-l! 

(_, I r jj ua » II J^ ( _ 3 _3 Lj-C.LL> j<s_L«JI <j-SLj (sis 

jO_L«JI J-jl "l I 111 JlJLI (<S_*_I .(_£_^>-2l j S, aJI CjVLje-o 

J '"' ' "JJ U-3-^- 1 "-^ V^J^ 0"ShL>-*"^ J-lc juu£ a\ o**< ifru 
Jlj>J1 (_ t -1J ^-£3-^ t — ) J *— ^ (^ ' * ' *J *a ' '■ (ji ? *" — L - , tt - u 3 J 
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3-3jjl1,I (_jl^jv lr <t3jj<Ji,l (j-o i_xJL>JI I Jjt aj taj i uj Jj-2JI Lil 7^uj lS^' 

j<sJL«JI 7C_JjLj (j-O S^J^i- l_J_l, I (jj|J_2JI (_^ j'^> ij J-oVI I Jui (j^-Jj '(Jj-^-VI 

(jl^ .(jLajJ! j_o ^yk: <iilj£ (jl^ *-iijJI <jl-JU* ^L-iiili ^^itj Vj -^j-j-H 

4 iil"i-»J,l 4£jjlU <_ulj->- Cx3L$jJ(Jj-2j sLc.il (JSL! ( _ > ii3ljJI i— a3j_a j I" i njj (_o3j-o 
.' / i n**^ joIaJI (jljLxa (^ 5jj i a se a CjjLca 3j_ji.Vlj (^jVI 4jo frVl (jl jLpcu 

V jj»- Ij ij-L»- (j-u *_23 (_ylll CjI Jl»-VIj 4_iieJjLi!l CjIjjjuJI (jl ( _ > ii3j_j olj-i I jJ 
(_j-3 4_4-jL9 tjS3 (*J iij|Jt»> VI j.1 Cjlj-iiill dJJj (jl -ij-^J. 5>f^ 4jo frl JS iVi 
. Ij-<IjLlo Ij-J^Lj «U3 jjjjj «LHjjj cLLua joJjlIu tLLiaXa (JJ-JLlo ^y3 jl joJjlII (jl Jij-o 
JLjLtuJI j-SLaJI 4 < j i t-i (_y3 Lcbe-ij. ^ '^J ill j i^ac Lijii-I jj 4JI j I" i njj (_£jJJ 

/a^j <j£j /aJ ijJI jj! cJijo. (jjJI ^LaLsiiJI olj-Jull (jl jjfc .U^M tl jjLa 4_ls 

C^JK ULU 4JL) MjLs i^ili (^ ^i>JJ '(jrljVI ^J-^W 4j ,_LuaIi jl aLlII 
(jljL_i_o (_yi (_JjJl^»- j-j-»3 ,»Ll3 (_yCjLJ V 4 ■'•■J III j •■-"* (_jj| CjjL$!jjj_> SjJaj 
jj '^" II I Jlj* ^)^^~ > (jS>-«-i ' ".p <— 2>*J V-j I" i M jj (_gl-4JL3 4^*.uiall ajJjJI 
(jl_i (jjjLi j_>L& «_a (j a^Lj j l"i i ii jj i5j-i 'Li-iLi «L^>- (j_a . LoJl «bvjJa (_£ JJI 
dJLtil (jLS 4Jlj joJjJI JjLLu TTJ^*" lji- i '-i- (_j-^ (JaAIu CjjJl>- Jl3 3-oLifc CjIjjJlj 
. 43j j i n a _Mj_Ld1j ^ luAi /cJjuI jj l-^" (_^k J^-*- 1 L<i_i3 j_tuL»_a J-;^. J-31 Cj1j_jJLLjI 
J '^ *~ (jl— l] CjJl^v j— L. t - T u I (j_a pj_ J (_£t (_^_b J I" ' " Jj *-flt J tt- U (jl La (jSJj 
^ fl i uIajI jLu (JLj (Jj-^-i i>1j-J /Jo^-j '"-^ (j_u_aL>J1 (jj_^Jl (_^5 4_uoL>--4_i-ii^_d1 

dU j (jul SjljLji CxjLs (_yill 5jj51ill cjIjLlIII joJUlo jj-jI (j_o (jLs 4_uLjijVI 

.j mi r (j^^l i ii II (jj-ill (_y3 j-fJ^ Jl>- (_yJI j-ijise-il Ji^ j>jJI (jL? (jlj tj <ni]\ 
j_=tj (_yk: iuLjiJVI 5ninlntLi till jbT jJilj Jl3 aLlJI jL j I" i njj ^Ij dilj^ 
3-2-mJ-flJI (J-j^Llo (_jl^. 4_uLjijVI CjLjiIjJJI CjjjI I n u a LaLaj jjIiLiA J-^C- 
(jjll 3jLu>JI S-iLliJI LllLaLj-mVI (jLl Jji!l ^yll liili Jjj I. i ftp 4_(SLlj . Laj^c: 

V ^LSLj 2 a i n I a llj p Ull (^IjLjLa (_y3 4-ul . n'tVI 4X.JJJI i—iUej-o! L^j -i j i ul 
i—iLa-t^l 4_i » I U . U. I (_g jJI jdjliuiJI ->! j . ..VI Lol . LoLxj tcl^Ij (J'v i"i_i j giaj 
(JjLLLo (_j_3 (<s_^3 LjjJij j (jjj-cVI CjuLS IjU-v (S^jI ^-3 «LuLaijVI 3x.j_JI 
/a_^3LuiljJ (_yi (JA-ljI i ii tVI a I J • "I (j uSt 1 1 (jl ^ » j j La II (j-oj n-ill jjl (jjjLllI 

/j I dj <_lI1 jjl [< j ...Aii »| o I » II (_yJLc (< j^l i " cjIjj j-<i-ij (_ t jojj-cVI jSJAl 

«U » I ta u»l (_gjJI j-^uSLII aI^iuVI 3-L4jil JjlIj .SjlflJI dJJj jbl gjiiiVi<l,l 
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*^La_i (jlae-i ajui (<sJjl!I Sjj i n a j»Jl2j (_j-1x -" J 1 ■ a a J 4_oLcu-iVI 3^.j_JI jjSJla 
/siaJ! 3-*-laLs (jx. LoLsj LaJliig-a (^SLj joJ <_£J1 JlJT^jJJI /oiaJI (jl_i LiajX. La I jj 
. lUiUl jjgj La| , i ,%| , „1| 4_Ui i >. .~.\ Lax. 3j_Laia <L%jQJ dulS 2» ijo-ljJLlI 
Cju^Laj (jlx. *l '^>j'tl j i^ac /^ (jjjLJI p^Ualj jjjj^cVI CjI^j j i"iM QijjLcujVI 
/aiaJI SjLjLila i3jj<-a (j-o Sj^LdJI lillj (^ /oJjJI JL>-j liil i (3^La jjia -1 J a N ' "1 
jja .Uj , ,,jtl j .^«ll ^^3 jsJjiJ! ^Lj ill! j£ jjj i njj i£_>JJ . oj^Laj j LiotA j (S-ijJiJI 
cLaLfc <tx-lJiJ3 CjLj^Lij (_ T ix (JjjLlII p-^Lkll (jlj JJiJ*-a 7t_u3lj _J^e-> (_j^- J,^ 3 ^ 
CibjJa.il I (J^J'j ciuJoJI /oJjiJI jj j!** aLo! J_m i nil Jl^-o Ju3 ' a] i uJ I L$J JLs 
JlJIx 3^jj>Ilj/<si«JI (jJjLui J£ (jL Q^CJb(jjjJI dilljl Lai .^ibJ^JI 2u«l*JI 
j I" 1 njj (Jj-aJ Lo (S-^jLs Ja-i 1 ujJI j 1 a « 1 1 (_£^SjLo J_t£. <13j|jj-a (JuLS (jj^cVI 
j L.ajt-11 (jLiI (jjjLjJI (_L^>- l _ r cdJ (j-o <1jSLj^j (_£JJI i la "- 1 1 j LoLxj (j&!tlase a 
tc-jj^sI (_L3^I (_, I » ^ • LaLj ^ J » /a-A^SLsj (j-^.aJuS'i/l CjI^jJ «l 1 "*'' ita-i 1 ujJI 
(J1_j_Llj^LII (^J^-SLflJ.1 ( _ > ia_«_l (j-C JLJ_^_1,I Q^-SjJtJ ^ la j'tl j i^ac ( _ T 3 (JjjLJI 

dJJjiSj i(a .3 55 -95 ^l^v) Lucretius .jj^jJj^SjJ JLiLol <>_iSLu-u}LSLJI 
^jjjUJI ^j^ * ) (JjL_lL« ^^3 7-y^ilj Jj^joiJI _3^L) ^j-* ^>rj-^ ' - ' J laje^a t"« il-v 

Jj . L^Jjj-oI J^L>- (j-a /(uijlSLal Ijjj/jJjj Ag nil n vi-il^p Ij^jJL jl ^jj£JiX\j 
3_l1u>LII (jJJ Cx*>->J as SjJL^cVt .-»IUjU.Ltl ^ to » a £jf dlli ^ ^i^'i/l 
(jul 3j^ (Jj^ j-4^ ^ L$-l° (_v^-»j o^J «LuLtujVI 3xj_lII i—iLaj^si ju (_,ix. 

La jl ^j^l S^xJJ 4Ha>-^3 LliXJ '"«! UjU-^-1 I ( j-o rai 3Jl_«jtA Lol .S^lill l*JJj 
CjLa^v^llI (j^a <Jjn fri^ii$ij 3-^15 J'^ 1 "' SjJjoJI 4jJjj^UI CjLa^v^lII CjjLS lil 

L^jlAj (_L-v ^jJI Jjj^sjJI (^SUj V SJLjui dJJj (jLa dili ilIlu, ^pJI ^jjkVl 

(_g>J La^ 2 li 1 nli-lll JLia-a /- ■-'' a .3JLl3.J (5-i£ Ij^>-jjj I j J )) SjjiIjJ J^L>- (j-a VI 

.(j^Ja^i^ij iPlato (j^Ia^Lal JLax.1 Sj^ljj^ylx. 2-ul loJVI 3x.j^II cAox-j 1" . ..jj 
iPlutarch liJjLjjJj j iDiogenes (j^-^j^j Epictetus (j^^-LTiiLulj iPlotinus 
<ju •" j~^* loJ JjIjjj A^Lc'i/l dil! j I j iSLs I j-iiij Jg i n Lx-« iLuciaiitjIj . ujJj 

d ^i , ,,\l aj j La • uj| 7"!^-^ j">-^i piSLh* Lt^ l)5t!- 1u - u - ,> ^' J-*^ ^JJj^ .(jjjLJI 
(jlo^LO (^ Lol .(jJ^ j^j ." i l l /a^jLiLai-j '{"<3.1"*'jj- a J '(*^1>*- I -"J Uih* - "' D u 3r!^' 
^^Jl r-LlLaj j^'i/l q\£ q\j j la ' 1 1 LlflJ J^l (jL? (j'SH^ ' "''^1 ^l(ji iiI tjLa jsJjJI 

(j^sjjij <_l!I JJI IjjLj (jjjLlII (jLa <JL>- 4jI (_,lr j .(^j^jClIIj 3_<-uljjJI ( j-o jj3-° 
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.•" 3 " a j * " (j-ij S-sLUsVb Hero . jj_uij Archimedes . (j^ijji-uii-jl (jx. Jjj-U 
CjLvjjji (j| di!i (_yl^. Jij .(jJjj-a-m (j-A-uIsljjJI (jj^SLiil! (j<-n n (jJj^l Sj-aU 
tiL! j JJ.J dJLufcu . I J i "■-" CjLa^vjjJI jLm i ( " n j" 4_l_-)l~>a CjLiL<l*jj «L»j-u^a 
*-<-ujl ^Ir jlSLaVI j I iVi'tl (_Ujj-u Lx-a SjojftVl CjUULi • " j j la CjLajvjj ^Ir 

.Jllaj 

(S-AJl^vJ lj_I^SLj (<sJ (j-\_<jL-uj2l (jLl (JjJlJI (_j-JI i-dJi JjLJ J 1" I nJJ <_Jji jij 

(jL^ jJLs ij ui c (j^_aL>JI (jj-^" (_j-^ <t3j-*J.lj pJjiJI Sj_ujtA lj i iKc (jJJJI 
-CjL*-aL*JI ( _ t 3 p^-La (jlS (j_a ^ LaLa.-/yIa i u_gj I j j i a « 1 1 ( _ T 3 jSjill pLul <-iJLufc 
Lai i4_l>-u (j-a I i ftij i^aidl i_dJi ( _ T 3 ja^S^Lul Jljj^ (_j-^- l_J*-"U O^^' (*"*J 
-- 1 J i " a 'I IjJl>-j iji'-^' OJ j - u ' Jl -'4^'j (j)_jJLLflj| i-LILlA (jLS jJi3 i^jj^-I «Ll>-u (j-a 

4_Lal*J!j "Ij-L^UjJI '*'." ■>■»! I (_>AjU aLoI 4jvjJ I j >, J— «i j I 1 «* djLjLiLs I (<i^tJ 

i_gj.ll u±i nil jji L*U!i (_UJj njJI jjl jji-Tj tlr 1 - 3 - uv JJ-P < — 'j'- 1 " 3 cr-*-" lSj^^' 

dJJi (_j_!l i _i it Jl3 LjiS ^ mflj /oJL*JI 3jj i n a jjjiaj ( _ T 3 -> I J i u VI (_j-!l (O^J i£-il 
(j! u i ii i t Vl i . i •> j (j-SLJj . LljJl>- Cjj^la (_ 7 J-!I CjL-uljjJIj CjLsc-iVI (_pmj 

(jj/LiJI (j-\_i «Ulj1_Ju cj_iLSj j SLaJl cjIjLu (_,i^. «LlcU3 ojLs (_jjJI 4_uLjijVI 

I jl 4JU Jj-iill ^jJI j I" i njj i_jji!i dlli ^Ir j .jo^jjLiSla i_2^Lli.l (_,lr Ltj-a->- 
(j_pl_i_a ^^3 I 1^^"* Lal(j i nl *\$t uVI ^^ JjuULj Ijl iVq Ji^ Q^-ul i n'lVI (jL? 
oljLSJLiVlj 3 j o I t II objjalll Jujuus ^jic (_g?-3jJul2aJI SjjjIjjJIj p±«JI 

(j^Laj o^LCiia pJjJI (jj^Lus ^yJI l^ii.^1 Jl3 JaVI (_,!£. p^JLa-S^vjJjjSJill 

(jl ^ij-a tSj^S ' I j^ Ij T l t s- u j 1 ^ j 2 j la > (j! ^ o"{jll tj-A-^-uj 1 JJ 1 j ^ *^» ^^i"*-" ^ U 
(_U-i!u LlJcS-a-i Ji^ (3^ f -^ J '*'** (j-u-aL>JI CL>-^' *^"J^ ct^ 4_uLtujVI icjJJI 
Cj_iLi Vj ^Li i5-jJLu aj II ajJjJI ^fl LJt--g-iJ I (jjjl-La ( _ T 3 J-ii*^ <i-ilj^>-l (j-a 
i Ll^>.jJj_1SJlIIj pl^Hi-VI (jj^l-La !^& JjJljij (jjjLlII ^Ir jj fllaJI ^Ir 3jjL9 

(j^jjjl jJIj (j-u^-LlII dlllji ^Ir I -ijl--"' (jL? I j i iLflJ 5-ul i iiJVI 3x.j_lII j3I (j^L!j 

LLa> (j-aj i/yla-i "j II jj i a » 1 1 ( _ T 3 |_g, LtiSlJl /oiaJI jLu Qj i n'C <j IjjlS (jJJJI 
4_ul in'tVI 3x.jUJI «GjO^-I (_5 jJI pjt^.tl j_uLlII dll j (jl ^1 jJIxjjj (_^aijej 

(_gjj| j a j •^■^ (jjlaLWJI jj-2JI ovl 0^-' lASIJI »l oUIIj (jjjSLail (Jj-ac ^^a 

^ o I * II j-SLd-ll Sj j i ii a ^^3 3jjJL>- CjIj-uJj aI_^ ^1 J-aVI S-jL^J (^ t _g'_iT 
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ljui (j! jl"i i njj m£>JJ . j-ui£l (jjj^LtuJI (jj-^' oWl '^''J^J- (_y^ iliSE-Jl jljJalj 
(2yi 1 1 ' a II CjLuIjJ (j-° 0^- a >-^ >1 -'' I <" i * I * \l *"■ . ..I LaLx-i 4 j mi j «_i^3jj| 
(j1_ll_LflJI j_ljLjj (Jj-Sj j I"i i njj (j^J • Li>^' i-dJi LUdlLa ' i T<- ,L J (j^-uJ-i^Jllj 
4_2_ui£.j 4_cSL<»ILa «LuljJ (jJ! ^.JJ 7"lj 4Jl3 i«LuLjijVI "icjjju (j^jj/Jii^JJj 
(j-a Sj-oUejj i_*JI jjI (j-ul iiillj (j^-ul i n'tVI lMJ iLjp LlxJl^ ( _ 7 jJI CjLJS^LxJI fj^S 
ji" i n"t j<sJ jLjuiij (JjLuj (j-o j Ltaidl dJJi j-uLlujI LlI 4 i-il->-j °^J^ Lo ij^*" 
I j -1 J i u? <jjj-!l (j-<-<-uJii4Ji,lj (j\jl ii-lll JJlC Lai .JL>JU I JJt fj^S IjLp. V^ Hi nl 
JjJL»_oj j_L.<-i-a 4JL9 j 1S1C (JjlaL>JI (jj-ill oW! C 1 -l-»-" o' lJt i- a (_r^ '^Li^H 

3jJL>- VLx^.1 <jSLlj .j-iii^. (jjjjLjiJI oj-^' ov! t«-*-iiJ-*j ojj^ " '-*! (.Lr-^'r 1 

(j^jj J *J J '''''* (j-u-oL>JI OJ-^' (jr^ (jJjj(j Mill a^LcjI JL>-I L^J aLJS SjUscoj 

t^-j-il in'tVl ^j^j < * 1 1 2 t^.i j^mi" Leon Battista Alberti ^j-jJI I * . .n'tLi 

dJLUji (j-\_i f— «^>J! (_yJI Ij j fto (j^ 1 -^' lLlUj! «_o j *"■_> V j I" 1 njj j! Jijj 
/a^JLiclj (j-uLujJI v j j~^ LxjLSj I "ji^ jjj 1"^^,' ;" j~^J' mjaj^LiSJl ^j- 1 il id-ll 

"icjjjl c-iLaj-oi (j^_i J LadJl ^1 Ijjjii O^^' lLLuj! «_a j l"i 1 njj Jj *"■_» 2j MS 

cjLiSLII (jijj 3_j_Llj>UI 3 i ItLi Ij^lS (>j JJI 1JU41 jKV| » (jj» 3_uLuJVI 

(jjjjl (j-uLai!l L*illjl (jl (JJJ J j' a '^.uijJls^I CjLkJJLi I^jj^jJjJJI « ^ J _n mi 1 1 » 

(j£. 33t!-*-'- S^JJ- V ILStJLoJ IjJjSj (jl JiJ V <_LJ1 jjl 4j£ Ij^Jlj ^oJLs-tl (_y3 I^jjS 
(jl-^ 1~ Ml \J jjaj ^^^3 l j f JS-j£^l\ (j-OJ I 1 "J T* ^Ij^J I (j^-1 )> J Ml"> (_yJ-H LiJLt3 

tiJJi plj 1 "-- ' *-j '^^ (_yi JljI 1 nil j S, rill /<sJ1jla Ij .U^" , „l j^ (j^jLtaJI dJLUji 
sLuLlujVI 3-C^_Lll jLu (j-o jl iia-1 1 "j II j uajJI ^^ joIjlII (j-o (O-^jJJ J^ 1 *- 1 ' lS 1 -^' 
3x.j_L!l ^31 (jl j\~ 1 njj i£j^>3 • I^X-J J^»- 4_Lo (ja i^l-^" . uj dJJj Jjlj I j^v I jj-cLt^ii 
I "j t~ jlji'i/l J mi_i (jL?,Jj 1.1 11-fc^ (j\jl iiill (_j\r Ijj^sLs (jSLj /<sJ 5_ul 1 n'tVl 
(j'i/j - j" * 1 "tl L4J <-^i>»- (^Jl <J1iIjISL>JIj j^IjJJI J^Li. (j-o dlli x Jajj LiS 

i_i!l jjl Laj-a-c (jjjLlII (j-\_i SjtSLJo lijL? I j~.^ . ..I'aj 5_ul 1 n'tVI 3x.j_l!I (<ijJL*3 

.3_Cj\JJ| tiJLbJ S^L>- Sjj/Ij^ jlji'i/l t_xJL>- (j^a c_x^-j" 1 nj (jSLj (oJ x_LbjJI (jLa 
liLa .j-l^L>JI j LtaitJI (_yi /«JL*JI oL>o I «j i<~ (jj/LUI i a «j ^ ^i di!i Jilo J^j 

(o^a j_lc (jj« j_l^L>JI I jj . ^ c j^a sLjtjLlJ (jjjjSjj (aUI (jjijji2j (jjiLJI (jLs 
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J "la . (j Jj_l1SL! I JJ '^"'_' J^ l-X-a lJI_Ju JJSlj **U^ i oJ Jk" 3-*l!l SiSLA^ (jl 

cjLjLiSLII (j^-jj Ljjjji (j3 3_l<uJ^VI t_ibVI (2^u Sjijlaj iS^Lc ijJLLa clu\£ 
Laji^. «bl Jjill oSLajJ jy* Neolatin Literature 3jjjl>JI 3-lIu^UI i_jI jVIj 
2Lc.lia 4-lL.J.I oLilJL) 4jL^JI ^£.jj Cu&±jlo?J ixa-L&^l <_ib^U j^aVl ^LSl^l 

jus i_jbVlj oLjLjSLII dJJj cijl^ itGLjLi^j j Mif (jjjjLJI (jj-H I. cj LAJJ^ ^Ir 

<—ij I i u LS Sj-jjS Sjuu^sl (_,i^. I j""" 1 ' "l^j «LuLcujVI <icj_iJI (wajl '^-^ CxJj-iij 
^Ir tix^tjJIj ALalLfcVI Cj Lcj-cbj^j "Lu.j'i/I JK mi^/Ij j-uljtlllj i^LiLo SjLjSLII 
Jj=-o Jjo jl iuijIaVI i_ib5LI jl£ La 4J| dili (^Ac >LjJj ^ fl£jj . *!jjji JL>- 
4£,j_tf I (j^SI i^ak JjloJLi .-.^U"-,,,! jja t_ll J&l liiJj ,j£j fj ^J 4-l1o}UI 4iill 

. L^jli 4-oLluJVI 
•" j""* I uij iJ^L>- ij-°~ij'4!- 1 l-'-uj2 ' O^ i_I_5-SJ' (_3-II lilli (_p (j-a j I" i njj (j^alsej 

-J<iilLi Ij 0^1 ill JlS-j M.r u^aU-JI (jj-UI (jW! S_iS-ujiM£LII oLLjSLIIj t_jb>U 

i(j a i uLaJlj (_, oUII jjU"tl gjj , ,1 a ( _ T 3-jjiLto j-^ (jj^io j£. ilLti jlS (jlj 

L^J aL9 (_ylll Jl «T ^/l JlJJ(J-3 ^jlr V 3_l-lio Ijl-OJ ^jjl JlS ijJIi -1 J "I J I 111 (jlj 

sLaJLjtJI L4J ^i (_ylll 31jL>JI (JLacYl JLuu^a ^Ir Jj '- j • itaJI (j^-ul 1 n'tVI 
( _ T 3 ra^-Lo «L>- (j^a jl CjI jJu (jj-aJI lill i (_y3 (_>iLc (j-o f«-4J-o slj-i-o nJjjLLiJlj 

. f<ufej 1 ro r ( _ 7 i^. (3^-^Lll (jj-i!l 
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jj_l-<-uL£ Ci-uiJjJ fj]j (jlc (jjti <j| (jVl LU^J 

V S_aLfc Su^ait^i yi (1945-1874) Cassirer Ernst 
( 1 494-1463) Pico della Mirandola . Vjj^lj-w }Lp 

SLjjU (_i 4_«_<-La_»JI 4 "ho it Li jj_u-ul£ ' Sj «J (_g JJI 

«UljLJu c^jLS (_5-j-II (o-j^=— ljJI '""jl -t~j cjLsIj^>JI 

(_, I r (Jjl Laj (j-o SjljLJ dJJj <GAaj ,jSLj jaJj njJI jjl 
sLcj_i (j n'C <1 cl^jLi La jJlJLi «Lt£. ^L«jjI ji (3^jJI 

.((fiULu^Jl)) * ) i_2jju {£j-ui (_ 3 -i-i-i AuiJj tj-«J-J (J^^-Il 

'jjjll 5-<-ujl i n^ I j i ujl a <LjJ3j-i-3 <icji j-Aj Kabbalah 
L#-iLc ^j La ~ (_yll! 2^^^-tt ^jLiil jJJ Jjj^j^JI i_3Jl^j 

j-SL<_i ijLSj • « i_H- J ?°^' i " <j-° t^J^ i ^ ' ni^JI i_jjSL!I 

t«LC^_Lu LfJLLj {jji ^>-^ TCJjLUl J J I "^ ^^l ^1 I n t 

'j'^" - (^ IjjL-u (jl£(_gjdl jajjaJUll (_,i^. 4-ojjs-A La I 
(<s-L«JI Sj j i ii a ^^.3 4_oLA *j La a. 3_iLlxj q\S jJia 
U-A Loj (_L^-jJI IjLji ^ i*a 3 (jj! (_,-<» La . iiuJL>J! 

iii|juO?l j-i-^l (j-ji jjLj j^ j uiL^ J j aj SojLSLal 
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4-j-j-jJlJI /"ill ^ " » 1 1 j 4_l2j_)_i3LLl1,I 'jj^H 3il£ (j-oj (JJ ' / i mt^ 'j'^" - (»^ 
4-11 i n a» (j_o dJJii (JS J-SL-j-J T^j-la J^2J .t_dt jjj (JjjLlII (j^_i «L*jLJu CjjIS ( _ 7 j-!I 
. S-jjt^jjIaJI j A| alaU "j j i " *~ (_5-3 «LlII LaJj Luj^>o I jolr Ljt^lo 4_> (Jj j~ r ulj 
. ujLa-o 1>J i ajj (jJjJI 4-J j-u±oj La^-Lo J^-«J ^lic-o 4_uJjJI cCLicuia ( _ T 3 olj-i 

(jL£ Vj }L£ i L&j-ALli ^jic JjjsoV! ^ oLjVI ^U-o JLs-LJ ^SLjU (^SLi ^la 

(J*-jJI O^ Jj 'Laj-*^ lS>*-^" v2jLiLjjJI ^yfl v2jLj>U {jJSj-jJI j J i nii'itL Os-tj 
(_yi lS-^S^ lS 1 -^' g fl ' U JJ* J J i nii'ill (j! JLlo ^^a 7t j-a- ir-ill g-g-UI (JW ■■*""«_> 

i_ij!j^>j! ( -j_c (_i_iiu£Ljj cjLj^U 3_S_i_4jiJI ^mi jl jt\* , ,.l jtj j_a^| 4jL^J 

cGjSL! 4_caL>- 2_jj^e-o 4 jo its! jSLu Jii£. i . i i n"iS_t «2JLjJl1I» -J <_2j|jjl1,I i Sa-LajJI 
I i £-/_ gJV I (jjv^JI (jj -Sj^lVI 2.j ,U1I j|j_<j,Li 2_jJLjJL»- 3ijjL^ ^1 /_uajj 

(jr ULi 2j . j^-u-ulS^j-utJ Jl>- (_y^ «LtuiU j_A 4j>-jJg (^ jJI py g \ 1 1 py gj >l ^i-« VI 
(jL£ J_2±3 1(Jr Jt-i_uiJll (>JjJ! (.yic: USjLo jl 4_ULl !j^l£ (jl^ jSLu <jl tiili 

LcvjJelLjilj 3j iSi^JI u^xjiS (_jj-o VI j i im"j V i_AII (jij j-xiJ! Sj i\ e \ L«£cjuV! 
^j^u-tfj iSLa Li j o i nllj a , „A;t SjlSjJI jlj? (jj-(jl ' h'OU J j j i ii Vj . I^I-kIju La 

L^J <_3jj<_i 4_i_al_<ji 3"-^' Ct-'! *>^' /<-2>J ^LH* - Ct-^J Sj^ill t_J ^_ys'xsr'( nl 
(j I c i4JLj 4J^ J^-JJ (j^ J-ll J^Jj .j>jljjjii (3^1 (_,i^- 4-J^ f-^3 fJJ^' (*jlci 

«4_L!I <_jLj^» (_,!£. True Astrolojy "•» j -> LaJI j<s_i5=jl!l jsi^.» I tjtltaj La ^cj 

SJLill (^ i aj,^."ll ~ j"/> I i . I U j til) j£ i L&jjfcl^lij 2 intill 42\s>- 2 tA<-j 

.2_LoLJI 3_j^JVI (jJLlU (jt^j Book Of Lawst_jLiSLII L^JUjIs jJj1\ (^jjJljill (_,!£. 

4_lJj-« (J_j_>-1 jJs j^_j_i Jl_Lc « -^ j -»■ LtaJ I ^_jj?c_uJl ^J^d^jLj LlA Jajejj Lluljj 
j^^I ^IS I jl '.jjLtuj LL&j . 2JLiII j?-4J-o (_5-3 ^j'^j loJI 2_ijjlIUI 'Lpj-l 4jJ|j^ 
j ; la '„' V («Jj '^'j' '•'" 1 1 g g-lX ' I Jui (j-° (a-L^e-'^-!l («i^. lWui nl (jil j<si^ l*U ji 
liU raj S 2 tl ,^tl ■» j"/» L^j i ^ , ^" j (jjJI 2_/jL>J,| j_uL«IlIIj j-oj-II IjLiA 4jlr 
j_&ljJi (- I c j .' .' lA^* - JN *'- llj I ta->J I ^1 jL>J,lj j^jJI j?-4J-o -^i-^ 
(2>JjJI (_, I r tLii-LiLaj jLLc L>JL-a 43l j g-g-UI OJ^i I " 'J, 1 L^jIJl>-Ij 2.j ,UII 
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3jLvVI ^1 ^ j j i .I jjj i ni^ ,_£jj Vj S ((3JLoLSLII 2JLJL>JI» ^1 i_£-ijj ojLiJx.Li 

,i L-uL-ui j£Ly L&Jlajju (_yjJ! (_>-aSl ita^JI (_ji£. LulSj ( _ 7 j-o V! (JIJ-cuJI (_ji^. 
L^J JLi-f (_jjJI 2 a i nL>JI 2J3j ii"ill L*i]j ,_ j'a (j^aSI l^»JI l*1Jj jjJI Lai 9) J^ *"' 

JlFreedom J 2jjj>JI JL*-aj necessity «3jjj LaJI» JI-* cj <-2j-*j La ^u j£Lu 

p i iuJ La JSLa . jji^e-a 2J5j_*_aU ^-$-Laj tLcaLi- (j-uljJ3-4j|j i _i i n-fcJ-^La-a ,JSLI 
(jl (j 1 -^ ct^ I J LuljSj "JJj JaJI ^£jL^a-> Aj£L*-a physical 2..uLjjjiitl 2 » J i La 1 1 J 
^ -1 j a (j£U-!J 2_jjj>JLj La i qj a (Jiaj Spiritual2_j_>-j|jJI 5-n-uiaJLl /n i ujj La J£ 
j_ili (j-u'LjsJ.I (j\-i J-S-U 4-ujjj (_g jJI (<u-uL>J! (jjjj_flj.il \jJbj . LasjLLal (j-a-i^s 
IJljSi (jl j I j ""* Ll /tt-L^e-LJl /six. «L«j>-L^a (_ 3 JI-jj_u_ul5i iJj-Sj La-C-4_i »-3.} (_£ jJI 

aJLc (jl^ U Jl .(jrtJUJLl (jjj aL^I! JjjLill ^^ jlfltMuit ^ JA^ jJs aLlII 

(j^^Lje_u_ulj 4jl!LL> SsIjJS^Ij »i o i nlu (jL-ujVI jjjvjU-ijj (^1 /yj i n_) /a-L^e-irJl 
V d_L«-cv (_yJI Ijjj-iila till jij ( _ t j*j^I (jLcujVI (JL3 ao-s_l!I (jj« flj j i a "j OjJ^ 
4_L£ £_vjj j-aVl Jj LLui oj_al (^a <-dJUj V <-dlJLi 4J| Jja jf iL^-La -U L-JLSLa 
. Lti=j-9 '^i^ 4_uijzj (jloj-oj (_£ jJI 0)91 L^aJI I Jijja (_jJIj 4_lC 4jvjL>- ej3 jjl-> ^1 

sj-julo-a (jLs a ui-dj (jLcujVu LLajj^a-j£Lu JlJI^.-(jLcujVI j-ls (j^ Lt, (jS-Jj 

jJuL-_wa (j-a (jL-ajVI 3-iljl (_^^Lje_u_ul (jSLaj 2 J .4JLl3| «LL»_vj «GjIju AjiLx-a 
2 I o -v ojJljso st£j I i ii (jLj }L_La \l n"<-VK 2jjLjjiill 2 .j ,UII ji ,__». \L_*. 

2ji^ t_ijiiu ^1 i^jiJj jL2l£.VI I Jl^j jls-VI jj il i2j5jL-o 2jSLuLSLa (2^JljS 
jjuij ^^vj^JI i_iJL>JI 2j^JjLi jSLu (_j^Li jlSj Lai .7-j>II 2^ lr S^UI 

(oJ » II La II S^ljJsj /a-J-a-TJI ^Ir «La^JtjJj (jLa I j"^ 1 Alj 2j^j>JI 2Jl£La ^Ir 
jj , ,.^i"llj ja ^j II ^Jl ot ", ill (jf «SLjj|jJoa .cL3Ll!l jSLill jl tfjjaJI £y> L^jiD O^i 
4_i£. (jLcujVI (_, i<" i aj (jl (JL^tA (Jj i4_l|£. jLajX.VI (jSLaj j_al jL>J,l i_t>-j^j 
Laj -j->- J-«-^ 4_Ljj-ii^. (JjSLjj 4J£. jju-aj r-LlJ (_gi jl «U (_j3Lj J^i^. (_gi (_,J3 
2_uj^lj 2_uji«JI 2J3jj>J,l JL^aj (jl i n'lVl /oJLc (j'i/ VI I j $< ^ j i a r-l j"M t_i^>.j 
tLjjoJI (Jjj-La (j£, VI Lij^al djLjLiLaj I j ■ ^\\ . ^'-^ {Ag. pjj^jjl (jSLaj V (jJjJIj 

/<sJLc jj* 2jjLtl ^l i ii-v^Ij 2. j ,Ull j<sJLc (jSLIj . jj-aj-Ilj jj i-aJI jl 2jL»SLII jl 

LjJ (j ii J I (jlj i/T_jLljj i_jLijjiI iLjEJJJ (_ t j1j 4jIJl>.| (jl jLp£.u 4-iaxm 4 1 1 nil n 
jsiaJI Ijui (jl LJ 7t_il=>j3 jcjja-uJI joi^. (_yJI 2jLojJIj .3jJ3 Vj Lij^i (_jJ3 (Jj^>- 
cbj^-J *_lcILj 2i j^J3 t4jjj>jl •* J ' a j Sjjj-ciaJl ^-4^-a i (^ 7" J ' 1 1 O^- 1 ' l^j'^ j-A 
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cjLu-u^I ( j^, «Lj3 C^e-u (j| i-jjaj (_g JJI CjJSaJI (»^ CjIj^cjla jl j jj jl jjLiiJj 
CxjLjj Tr-L^e-i^a AajjcJl! jidx. (j-lj dUj <_t^oAJ (Jj-'y J^-i^ LijTj I JJ .^lju-lIIj 
jsJ^. (j-u <J|,>A} J^rh 1 r"'J ''"J' L*Ui (ji^-J • <— <y3-°J (j^i-*. f\> : *-'^ C 1 -^- U"VJ 
(Jjj^i^tll 3JjL*-a (J'VJ lilLill CjIjjJj ai i n-val d£js>- (JjLuj (j^_caj ^^j^sljj 

astrolojia ((/ojjaJl!l ,<dx.» ^ «ui^. 3.>L*JI cjj^v L»£cjI jls.'^Li JjJIIIj <Lsjj<1,I 
->\l tMlj jj'tl (j\j (Jj^Jl^ sGLs (2rta^iXI ji <j-dL>J.I <j-u 3j-^" ^*l divinatrix 
(- I c J d La " 1 1 (_jJI j-S-j-j (_£lj l_«-S aj^jcJJI joi^. JlaIUj .t_iJi£LIIj j ' ""^ jl 
( _ 3 _a_j-4_L^vj j >J I CjLJa}t-*_L! "j J ' "*"' (_j-3 oljJ jl liLsLku TTjLi- l^L^' (l)i- i '-i- 
3_ul£La CjLJS^Lc <Uojj iaj JL»-a (_,lr J^U"j-l j'.j.U ._£ 3_mj i n-^-a V CjlJS^Lc. 
Ljj-La-] lj_£La (jl jl ij^j^ '"'' scLa .". £yi cLlL^^I jSLu d-a-ALm^ ijjLS J3 Jua 3 
yi j <^>t (jjlLaJj <>l^_» I Jl^S /y-^Xa r-L^LiI (^l aoj?e_u1 ^alx. ^* i u I jlj . 4-i.oj i n*fc_a 
5jjaj*-a S^SLs (j-a «Qje_i (jl Ju-aj (&1»J! (2>c J^-»J i_r^J "-4^1 "**? *W" ^iH*^' ij.^ 
Ijj '^" 4 "_i o it I (j^ 3jAj «(_tJ-^I» <-r> C^^-^ higher « ^ I r ^ I » jl L&jLio 
- j a ^yJI (_, < i iij jl (j-o Vjjj Lower (_£>JJ •J^-& 4j JL9 La£ 5-n-uiaii Lu^sLjj 
jlitjl (_yi^- jJ-^ f^^ (^ ^J *J' JLh^^ LS^yj^'- I 0(j'^ (jJ^ajKJrttl (JJJlj* 
(jL^ jj l_<^ I a-^-a-g-a (^1 u r 1 n_i j>lj_i-Lj^oj (j^Lcl JJij-aj ^LuL^J CjIjVi-»- 
(jjO jjij-jSLu (jSLj (<sJ jJ 4-jSoA] I «Gu^Iijj 4_Lulj^ . LulSLa I 1 J Lu (^^jLtjJI 
p (((jlfi.!)) LiLSLa Jiaj La jjk ^JjlII Ijbk i.iniHJ ^ykL^la ^yJI (j£jJ jJj^ (jl^ 

(jl i^jiji i^al I (j^a (j ..jl «uLj LLa (_jjj Ijd ^ aj 1 " ji^-Lkjjiijj j>jl£Lal above 

(Jj^Lj-j£Lj_1 (_jlj Lo-Lut (JjO below «(Jj_ll)) LiLSLa (J-iaJ La jJt il^^ll)) J 
'"'" 3~ J i .' U -0 Lt^' iLmijJI jji 4jnlr ,_yujjil c?-^- C3-4^' ■ *'N ^*M (JjJ^t^JI 
JiooS ■" La -- i (jl L^JLJu tcjIoIj (_yi«-a liJLui (j-uJ-! il . «CiS J c*^-3 AjTill (<sJLc 
.(jliiLvuJI (j-uij^jiiL! JJiJtAj r-LbeJ j^'iil (jLS Jj i_xjljjiall (j^a el t.alseJj ^SLflJl 
i_$j^~^ oLsol ^1 jj_l<j/K |_jfj La^ 4JlSLa ^jj }Lla ^.p-j^l ^p-UIl (j^a 
(^i^. a i nlj a^jje-JI «UiS_a « a Lu » (jLmjVI l1uJl>. jj ' aaj (^jIj J_jJl>- tz j * a j 
till j ^yJI jj_ujjL? I flj^ajj . I^K a.^jUU J^lSiaj LAjjjiLi Sj^UI 3jtxJaJI 
. L^-Lulj^J L^aLLaJ («Jj>JJ I-4jjI^=-1 (<sJj (jLmjVI (jl jLp£.u (jli Lajj «ul «dj^ 
(jl g-l LaJi 1 "I i_£J_Jl Jl_lj>-jJI (J^vjJI j a-/>j i^r- ? Lul (jlj (j^-jSLu tcj^s Ijd 
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(jLtujVI 4JlSLo u^\ LijJaJ I jl Lai .jo i ujj dJJi J i ia fl ' «Qjl£_a ^1*3 (jl j^tJ 

tfjljIcLi «CLl2J,I jljJsal (j-oj (j-uaLuSJI SjJi^. (j-oj i_a^>JI (j-o LoLxj «i , ..*> 

CjIj_ljLjj JJjy 4Jl3 CjLSjL>JU (j^J^La (j-u (j_a LSjiie-a jl I j < j J U l.3^>-j^ 
. Lujiioj L^u lj>^>-j-a (j c - (j Lta i II I Jui (j- 0- ^^ 1 ' ^"'""J (*~5 • ^^l<jU f^^?-^' 

JLiLo? jL^SUI (^j^-SLU.1 (_>ojlj I^K 2 . j , U 1 1 .It- ji«j q\ i n'tVI (ju (Jj^ ji 

1 j'al" d ,,.A\ jjfe -, ,,^j ( 2yt3. ^'a lj<*« *jl ,~<- I . (1494- I4T3J Firinn jJLu^u^ 
jj^tj (jl i*.! i o-l! (jSLj («-! J^P"^ I I "J-* o' J'.'"'** W *Q "a 4jjJ j-ts-i La I jl 
. L^ii AjtO^m (_y3 «Luio2l (j-lj (JjO ^3 .}^>-j^ jl (^Lj^-ia joJLc ^3l (j-O d ' "*' 
(Jj_j L*Ui JiLo i_2j_»_j (J-SLj asJ 4JLa jSLu Lol . jl JuS'i/l £y» i_3jij|j ajj*_JI 
(j2 <_2_j^>JI jji (Jj-ca^l j Si a 1 1 ?^JjLJ /yi j la 1 1 1 i " . li 1 1, 1 « ( _ T JuJI (jU jj_u-uLS 
dJJj (JILa a I J i "| ^Luol (_p3jL»jJ i_jjL>JI ljui (j-o i_2jj>JLi < _yjj I i m~>- VI ^J-X-a 
(j ^ <L>JI ^ if tl *-a ^Ir ^«jjUII jaUl jj U* ^^3 I i^^"* I *l j . ..I jLCaVI 
^1 tli^j V L$JI (j-a (S-C.J-II Ct^- J^rh 1 (J-*^ lS^' (j-i*AI J-*J ^^-iLcujVI J^v^i! 
JuljI (_2-ll i>jL_tj?t_c_ij 4_il^_Ial ^jIJlj-c-i (j I auj Lc_ilj «U_u£U «LtuiU /cJjljI jJLjt-a 
JjJj . l_ol_<u ' a b ae a 2_3j_»J,l (j_o J^>- tCUIaJ. (^ dllj ila-adj L<i£ .ijJoJI 
c^jl£ .dgjinty of man . « ^1 mJVI 2 al^» jjJqjj ^SLaJI t^jjLi ^ jSLu 3 jo it I 
joJL«J j^>-\ LolSjjz Lujej lil LlL>- •» tiajj cLutoxIaJI j»>L«-II j>JJ£. (jLcuJ^/l 3_a|ji 
Sjljl JjLflj pi JjIj (j^" (j-° (jLuiJVI (jx. jju-aj La J^ (_yi J5-*j3 jljJaJI (j^ 
(j_o 4_«jLi (Jj-Sj LoS-jJLq (2Ai f -^ - J-^ J-*3 3ni/*<l 2jj aqc I j ijj^il ^J- 2 *" 
. jU" , "jl-jj^ i u\£ ?-jL>JI (j- 4_lLc I j . .. Ai ^ajju Alalm (J-«jij "^ 43l j Ji^flJI 
aj^cJJI j-jLj >l aM^zl a • /ftj^-Lil I L^j ^>i-j (_j^JI ?lj* I (j-° d ' ""' JJ^t! o' 
uLtujI 7c_l4j 'Lj-i>- l?J^ (J*^ "^J ^^ i/a^JuLalj j iSuJI jlj^l ct^- * 3~J . ' "J 
Ojj^-^J J^J-J-o r»lac 1j «Gjljl A A i n"i^ j^>-l LlLtujI J jjj Lo^CJ SjL^oj SjJS La 
^^Jl ■ »■" Jl3 jS-u (jL? I jl 4JI ^j\c Jlj^QII ^1 JjJl>- (j-o -i_5*jj .«dol^j 

2 JL-j-jJaJ ^yJjLJ V dili ^La 4£jiuiJ (jLujVI JLtfll ^yk: A>a-tll >il jliuiiil 

jSLu (jL? /ojJ .ajy>.jJ l^£Llo jl <dJL> Ij^L? ^L? 4JI-jj_ujL? ^Ij L»^j-JL>JI 

a\^£ JljJUso jl (jLuj^il i j i a a (. I c * 1 ^^'**- l?3^ ^J - ' ".' O'-*- 1 ^'' O*^ 3 ^ 
JUJI 2._._,U^;._. Viiiti^SJSLuljJI dj^aSLuai-j 4^jiu. lisLfljf jl iali»JI 
(jK Jl^S . 4JK uiTj ^LuJVI Ldjlmtl oVL^o (jjs eUiLflj «LLII JUjI^uI 4J| 



uu^aJI folaJI 5jj»IB 

j J i <a " pljtjVI i—iji^^jlaj 4_uLluj2| 2jj S-mJI (_^ajl ta> (jl_> Mia (j-ojj J^Lu 
La j^lC (j-o «Ll!I J^.jjj S^uLlo <ti!l (_yJI f-^-j^! j&-ys •JJJ^J- i_P ijlj 4jjI (j£. 
(J£D j_«IiLj_o jJ ua_a 4JJL2 .(_Jj^>-i CjIjij^vj^ < -t* j '- : ?" (j-° (J^^ J' '^aLu/j 

. LfcLo.} (^ ?j LaJ flji-ll 1^1 jl lllljL>.VI (J>==-0 (jrLc Jl==j JjJ^- 
(J^v^Jl j j t^a a ^_5 ^-IiLul (jl_) 4J^2j 3S-J-I (J^>- <: QjLS_a j^_u_ulS pjuitj 
Jl>- I J (j I (_^ t_l LjlcV Ij <_i.-y.*J I Qja ^JjtJ V 43j_u_ (j I I fl-p (_£_>J ^1 J I Jufclj 
2 i_JJ_ <j^Jj j j , ...Vitlj p j^tl ( ^_ SjLuuj «Uj__> (J— — L^jj!^>- ^_)^» ' (jl (<s— :j 
<* jl al j 1 --'J ojS£^ <Gj t— lie ■"■' «LaLc 3j^x-_ (*-*-" J cJi-^U'— *"' ^ *- "^ '".Jj"'" ' 
4_l_i_ (J^>- 3SL0 (—Jl ' " 1 J >.J LtLLa (—ill 3 1 j" II (j' c?-'! ^-— * J>t!— u " i— — fcjLjj— 
i_ija_j J_i '^ 2 a. /_i iblj J-^C- OjLCslj 4jj* Jla (_y3 (jLp^l (j-u (jj^JjJ! (_yJI 
(jLi jJ LxS 3-£L<J <_^jfcJLo (_jJI >iajj I 1 . ■» - - — > 1 1 ( j_ a 4J| ' fl-u^aJj . L4I0 "ijjjjj 

ojLCal (jJI jhi'i (jl jl I jut Lij ir^r jjjjjj (_yi!l i^jLII (j^n.i; L?- i '-y (J^j-^ 

-jSLlaS iSjJi^t^ Jaj^ji (^'3^' J' t — ^ L ^" 75-6^ TT^-*- 1 ' *^^ l -r^3^ *-4^' Lt^ 
tGjJaJ (_y3 Scholastic «l j£. t~ mVj^ m» (_£? Ijmjjia (Jlaj-jjjuiL^ ,_Jjj VjS 
j<sJ «LujjjJi,l 4 a ■ iildJI Jiial ij^JJ^a ciue-Jlj «LuljjJI (_y3 oLa_Lo (jSLJj itf^SLaj 
(jl \> j ( ulS i^j-±5 ' ^'^HiJ j^ t^JI (JLss^ (_^3 aoJa£ a I J 1 "> ^_Lflj>o (j^ 4jlJlxj 
(_yjj| t-j^JI J 1 11 -a-j (jLi 4JLi i_£_>J SjjIjJI eJJt l j H a o^SLaj jSLu (_yJI jJaLcJI 
SJljJljsJI Sj^SjUI CjIjLuJI (_>-ajl i^aj. j ) uaj jo^>.^pjj ^ .>. j'.ll j_t,a£, CjjLu/ 
. I a j t~ 4j^£LiJI 3l_pJI (_jlr I <u"^ (jL? j£Lu ^31 (jLa I jJ .4_j£ CjjLui (_ylJI 
^ " j La a. (_^fl L4J ^jLj (_yjJI 3-Jjj^>J.I S^SLaJI Lblj (jl dJJi Jjj i_ i^jlC >La 

J-O (_ 7 1^. I ; ' ' M~(>~ I'll Lj j OjjLJ lj*L>- ijj^^' OJ^^ 1 ^ '-^- i - i >i (((jLlJlJil 3^ljS» 

y ( u (^j^aJ «(jl i n iVl «La1^S» pjola^a (jli JL^la^ .(Jjj_jIo 'j' L^a >l a 3j^ (j^jjl 
(jl^ LdJj5j Reformation (_,_ljjJI 7-^LcoVI j i^ac (jLjl (S^JLj J < uijg ,jjjLiJI 
^y^JI SjujusJI jLSLsVIj 3JLjJlj>JI cjLjjIjjJI ^ tiucj jIjlo «Gli pjjiajll 

-L&jJil (_^ cdJi (Ji-o J^j ii±jjJlj>JI I j a j j a 1 ; 2 . j , U 1 1 2 a , ,,1'^ J^>- tlijlj 
Descartes cjjLCo jj^. 2JbjLi>JI 2_JL\I,I 2 <imlnll ^ll.^^l^-i M"^-^j^-\^l^ 
(jj^SJI (_y3 (jjiJt 2jj Ia'.j JLxjsJI plr (_,lr jSLu ^31 Ji Vj Leibniz. ^pijjJj 
LlxJl^ Jiiia i LaJI Cj^j ct^" j'snll (JJ^Lla (_y3 4jI "I J i ujj j^pl (jc 2 ^^\l II 
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( _ t jJI 2 _i I li 1 1 j 3_<JL<u>JI '"'^ Ia-DI (_y3 li^tJ jl Jua-jjj i »L5 (_uij Lt£-0jLC3l 
CjLjj_kj iJ ^L>- y LauA ut>j3\ j o"u ul a 1^IilS_)l ^^ (ir'^jjiS)) «L_uj Jua L$J Cjj gj"< ml 

I i j la c (jL^ ojLCal ^iil (jla LuUl ^ Lot .«LcuiJ Shaftesbury ^j-tx^ilaLii 

..«(jLj_LSLL<-3» sljl tiDju J J ■'■■' L*£ 3-j-uljjJI (jja (jljuXI IJlj* u^ I i^aJ? 
lLs-ijc-j (jL£ (jlaj-aJLlI (_>-a*j (jL jjj. nL^ (-SjIUjj . idicuia j Winckelmann 
di! j J£ i a lu^ (2>SLIj t(jl i n'tVl 3-ol^£ J>»- J^rh 1 I 3 ""J *° Lr^^ Sj^ntLi (JjLflJL 
Lajj 4JLj till jS i_£_>i9 ' < ^ t ^ J (j-^ 'jj* - ^ (j-*- 4 <: ^^. (j-uL>-^L!l «L*^a (j_o (j^ 
^ "■ a I j-ib (jLS LxjjJ L^s-jia (jylil jLCa^l JuljI (_l!jJj ^ i ■■■-" jSLu (3^i (*J 
(j-o ^ a 2 ij V <tl£ di! j q\ VI i^ljl (_v^V U" "^ '^ " O^ 7"Li-a3VI (2>C- 'j^-Lc 

<jjjL£ tfjLSLal (j^i < i (jLj JJs jl .j_£Lill tijjLj ^^a l^'no frlj ^jjSLII I^'oj^ 
J L^gj dJJij LIjJl^ VI 4_Lo 3.>Lai<-uV!j «U^ (JuiSLII /<Cb /oJ (_£ JJI j-SL!L£ 

. 4-i>-^LLa (JI_L>.f I flalc C^aLtJJ LJj^S llxJSj i"n ill ^ 1 1 *•»" a 'J j~^ 



10$ 



)^ai» yjk fi i\i"\\\ ^feW j^4 7 



*M 






jS-^jljV l_L<iaj^. (2>JJJI (j-ti-jjJ,! (J<-H I (jl£ lil 

JliJLaj m£ jJI ^Ljjilll j Jj JLalll jM (_,!£. I jj£l Jl3 Ujl 
SI mi 't (_ I r 2 d-LgjJ, I Ja I uul Ij j'Ciill CjVLjca ,_^ 
lJi_iS ?c_ija1j ^e-i (_y^ '3-4-*- 1 (^ (Q-^- 1 ^ *jj l^"j /cJjlII 
(J^.LflHjl jojj I il-p liilljl LLl (J^-jJ (<sJ . j-uQll dlli jojJ 
4_i_o1_ljJj «_a-Jj>JJ ^^3 4 iil"i-^JU ^SLi!l t—ijijjio (j^_i 
V LLiLj (JJ3 ji . 4-jj j i n aj joiaJI (j^-JJ «Li3 da I mi 1 1 1 

j-jJLUI ij\j 3jijLaJI 3Ja}L»JI «3_jSLuI£_lo» (J^>»J LJj 

j < a 11 CiVL*_o 3_aL£ u \r ?j Laj mJJJI JjJljeIIIj 
(_gjj! jLjjLjajJIj jjU"II (j^jj x_<uj>J.I (_y3 da I liill Ij 

(JjUej il « ( _ T jioI! i j'-« - ' ' ajjje a (_gij (_ji^. (_j3l-<-<-u LuLa 
c^jl£ <_oj£ (j-uj (ji Vern L. Bullough rj-I^J cLH^" 
^^IlII A iil"-^JU j SLaJI CjIjLu (j-u (Jj-aj 3j_«-<fc 4-*-oL>J1 

2 -1 la J? ^ vIiJljs. mJ JJI JUJlseIII J^ SJsMc: aLlS 
(j-^-JJ ^ La J ill j'^"" oWl ^-"lj>J-II x-ALLaj (a-iLil!l 
C^jLi LjJLLaj! (ji ^^Jl ^"^J^J i— ijij .4jnUll SjjlJI 
'~ ' llSj ) m£ (j_u^L>J1 (jjJiJI (jul (_j olr p I * mi) ^Sj-a 



105 



uu^aJI folaJI 5jj»IB 

^ ^ ' ^ -qJjuI ^J^ La> i i/aJ] (__,» ' 'i * LlILLd (jlS ^j-* tiJLJji (j-4^ j '"-^ jjjj^LtuJlj 

(JJ_>- L«L& 2fljj_u 7-^J^J 7-^_LaJ Li_Aj . (j^J_UJ 1 JlII ^Jjul (_ 3 -LuLJ 1 JQj_ul ^ LS (j-« 

LjJLLajl fjJs «L*-&Lloj /ajLilII (Jj-Ls (__-3 4jj Jl»- CjIj-uju ijJLcji Lljl£ I jl La 

^Lk^l jLl^Vl jf c_JLkJI J*^ ^jdl j^Vl <<>jJI (> a^»JI l<1Ij <jL>! 
J^>- jjJj (Jlj i nil (jLi Jjs jl . L^JlJjjj 3_uJl«JI jlSLa^l - ■ a j l |j| juLL ..1 ^i^i 

(Jul LJLLajJ ( _ T 3 jojIaIII (Ju-Lsj <UuiljjJI *ufcl_La L$j • a < axi (_ 7 xll jj^*'*' i-a^JI 
cljLiljij^U I o^lj^l^i^jc-JIJaJlj juj-u^l ^yk: jj|dlljj(j^jji3 J^jlII liilj 
(j-Cu».LJI JjlS Jj (jL^L-i-iSj jLCliVI (jljLjLO^^S Ijiaj (__-l!l ulilj-iilllj S-uJjJI 
5 4JI JU_a jj^Si iTjLcIjJo-VIj /oJjJI ^ J^J^II *lj| L^"-^! (jr^ U^J-ujIjJIj 
^^3 3-oLfc CjIj-uju -S^j-J lr JiSjj «ui (_gi k—iLtcjVLi dlti ^Ir 7-3J3J <- r *x*j 
SJljLcu^I 3_uUejI (jlj Ji^jlII dlli (jLiI LJLLjI ^ (o-JjlIIIj 3jj,IjjJI (jlju* 
cjIj_uJ(jJI (Jjiij LJIS cjLcl^lli-Vlj 4joUII cjLcI jjV u ,-" j.'^j'j <j-Cl»-LJIj 

jo-JjuJI i_jjJLu/I (_y3 JijJljejJI dlljiaj. (Jjtiijj 4-<j/Ij jJI 5T-a>l_La (_ji£. CjIjJs (..All 
-dlli ^31 (jL) JiSJj 7"^!^ 7"lj (Jj .(J^iJjJlIII Cji 1 111 nj-aj «Lujl«JI Jukuiil (_y3 
j j La " /j I c I 1 j La c (jLi-4_LjJLij/lj (C-lLuJI 5T-&LLo (_ T 3 JjJljjJIj j_uJuJI (_gi 
CjjJl>- (_yJ.lt Cjlj-iiill dJJj 4 < j jt-> CxjLS I jLo (jSjj .O-ilj-lalj /_ oUII C^t-JI 

3_i^C CjI^_jJL1J1 LfJij (Q_A| (J-* (1)1 3-^ 7"3^$1 O^UJLi (_$jJ1 S /C-LUtHjl (jl Jl_L« (_-_3 

Ju^tlllj SjJLLj^I i^juusUJI ^ humanities . 3_uLuJVI iTjLuIj jJLi aUIaVI 
5-ul in'tVt CjLjIjjJI (jSlj /ola . sciences S^loIaJI cjL^IjjJI *ljl l^'nn o>\ ^^ 

3_ul^L>JI CjLcoljjJI iJ& dua\jb 4JlSLaj CjjIqj- Ji^ j Mir (j^oL>JI (jj-i!l (Jj^ 

(j^ij^J L^j aLs SjjiIjJlj ^1^ m"i 1 nVI ^l L*ilj (^ 7-3J5J i_jjij j^j . I j-»- a! Laj 
J mi'^ (ji ^jJ! j-o»VI I jui L^J^L>- (j-o Jj-ajj Louis John Paetowj^jLi (j_j»- 

ija_Llj «L>- I J I oLxljVI t_l Jl^.J L^AjLc^ JljlLsjJ (_5 4-ul I n'tVI CjLculjjJI 

uliljLpcl (jl_i J^ jl . L^J aLhIaVIj 2 o I" -^J, I '"'Lai ^",11 4_t_j|jj £^__i ' alj ,^WI 

^jJjc tLajxujJI j i^ajJI (jLiI 3 ajLi-u^l j? SJlLJI JLal ^ /oSLa^3 cJL^ 3-jiax: 

CjLj/IjJJI (_, La ->■" (jl (j_a Vjl^S . I j '"* jo^aljj^ajl jl 5-ul i n'tVI CjLtailjjJI 
oJlj* (__-i d^tjJl jl Jj^J. 3-l4-&VLi 3-oLc: CjlaLaill ^ i^i-a-jtlj 3_uLujVI 
(_, 1 r dJJi (j_o Vju j ' a " a j a! 0" itVI LLjIj h__;j_l^ 3-«jS 4J j^l x_cbljJ,l 
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SJljLu CxjIS (_ 7 jJI 4-LaLdl CjIjLuJI (J^>- ^Jjl-i (_^' j_u-uL2jJIj CjLvj^^-iIJI 
aj1*JI (jjijjJj (_,i^. I j uzuajj £j\£ <ulxjl\ (jl dlti (_jJI ' a i a 1 .liJI jjl (JjuiJLi 

(jl Jl_<_o ( _ 3 _3 pi Ji_ll jl JlJJlJSO 1_o j-J-C (j-o 1— fl-L "II j^C (jj I 2 h IjjlS l flijjl 

3_i o I < II t_J!jj>JI ^yJI-LJj^j L^-Laj i^'ia ^Lil&VI (jl£ ./ojLlIIIj 2l^IjjJI 

JU^Vl Ljj ^ JaljitJ>U -tLijj La ^^k. i_JUaJI Jir^-aj (jl Ja-V tiilij 

pjJJI dJLIi (jl jLlclj (j^jjijIjJI aLcl&Li ^^Ja^-J (j£Lj xj 3_oL*JI 'j 2 • 1 I jl 
(_, I r *l jJsVIj «Lj-I| cjLUJVI t_^»j j»L& (j! JljLo jj* <L_Jjjj| jl qj '< ii 1 1 (j-o 
(. I r 3_<jiljjJI 4_j Jjjj (jl (. i •■ c U, (jjjjju (j-a-ll l*LI j (jl£ LaJIj «CLjiIjJ 

-7-^I^J^£ii LO-JJU (jl 7T_LJe.l^3 . 4_lL«-*JI SLpJI . (jl JljLO (_y3 JjLc (j-O I J '"J I ' 

j nif j-jIj-II Oj-i" (jr^ S^j-^^^JI t-jbVI *Lp-V 3-^jJ j» L>-2j <_2jjcI jls 
a jj /<sJ dil i (jSLIj iFrancesco Petrarch liJjI^Li j\ hh m'tlj.a jiSLal <j-o jjjLIi 
(j-o tljlr (jl^ La (_yi^. sj,,-^ J£ -jLcj <tcj_JI dJJj lIi^jJJI La (jLcjj-u jl ^ta^la 

i . 1 1 1 ^yiLI till JlJI cjtLv 3_uLuJVI cjLoiIjjJI q] jj* rjJjj oI>j i^ JJ! 

CjL-uljjJu (J^jlIjJJj (J^jjLjijVI (jlSj i4j-uljjJI *ufcLLo (_ T 3 4_L<ijkl ^liSi IjJJ 

J Lg3-2-l l_OJ_4-C p J I <"ltl ALkU (_,i^. I 1 » j"j IjLflJ (JjjLJI ^^i^l (j-O 4_ul_tujVI 
^_3 4-J-ll I nt^/l 3^.jjJI t—iLaj^s! (j^ Lulal>- liQjJlI jLJE_t3 .jsJujiLio t-^LgoI 

«UbL»Hol (_gJLjj Ermalao Barbara jjLijj ^JLa^jl jjij j .^r (jj^LiJI (jj-HJI 
d-ii^. (jl£ I «ij jU , „ jl L^j jjjjjjij (jlS (_yjJI 4^j^LaJI (_,i^. (jJjJjtjiiJI 4JiaJe-i uj 
Lc:iV IJl^J <^vjj j>ljj .3_JLkjVI oL^oUJI ^ ijuLujVI iTjLuljjJI Jb- 
4-oj •> it (_y3 i_L Jl2J (Jj i ^j i it2j|j 4JJI UAtl i -" J i j"^j 3 jjLu^l «Lj^Loj (_yJI 
(jj£j (jl ^(jjlr ^-il Jiiia . (jj_i-a-Vi i ii Sj-j'j-J (O-^Lj '^ (< (j 2 1 n j I Jl>- ^(jjlr 
.4_2lLa_a 4_lIjI /tt^Jj^jij ^(j'ol^r (JjSj (jl jl jjijJI JLii SjJLi. /s-Ajljl 
jl L^ajfj 2 j-«- (j-o 3-ul i ii Wl 3x.j_JI jl LaJI (j-u (jil <L<4jLJ3 2 j -«- 1 j 1 1 c^jl^ 
' _i LaJI (_ylll CjVK i'iVI jj£. i±*^tjJI (_y3 (_3-«-«J-i (jl Loj •L^>*'' *^" lj-° foJ-stll 
4"iii i nlqj jaJjuJI 4<jjU (jl Ji^o (_j^>- (^1 oUllj (J-ujLjijVI (_U3 (j^ Jl2JJI I gjlg 
. -ij-I'j Jii-^l (JL^oj JLfljJI fjjusjjzj i_3^L>JI j^t^ CxjlS (_ylll (_yi sLjcjkLLoj 
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5-ul in'tVl <Lcj_JI (-jUej^si (j^ j-&j Matteo Palmieri (_gj_Ji,Li ^jjLo j-t£. jJLIj 

a J J -«- i *»j i aj (j-° (j-uLitl (j-« (jLi ^J-Sj til! J (j^. j ■"■■'" (JjlaL>JI (jj-*°JI Cr^ 
(_gj_JlLj i ^ i aj joj i^iila tLfljjiiillS sUjij^sj sLiiiALC. (jj-i^ 4-ulj.J ( _ T 3 «CJ3jj 
(_^-& 2j 5-Sl < i ii II (j_o IJlJ^_o (jLvu-iVI 3Ll>- (_5-l^. tj ■"" a** V (jjlitl ojui (jl_i 

(jjjLiJI JUlILu (jl-^lj t-J-CUJEJ-TCCO I jj i*M_al£ij I ^1 tVnl jj£\ «GLl>- (J-»^><-l 

. L$J f\ (j"i i aj L«-o Ij^Jaj (ji ^(jjlr (jj»-J Ljjjia ji (jalAI! ojui «L-ujLa-a (j^. 
I M"A»j (jLvujVI (jl ct^- SjjfcjoJI (_jJI f_j < i nj (j°3 (_JJJL>- Loj "t3j_*-a *_flj La3 
^^J^ii. Vj IJL$£ (2>3 ^^3 *-jLii> (JjJSoJIj rtjrir Jl^^JLs . **AiLa jLxjsJI (jx. 
La 0j\ nu^ (j^4Jj>J1 (j^. 3"^-*^-* Pj -1 (j'-'-uJ^I tj' t ^- )l -»jV ' 3>-Laj Jl^>- (j_a 
-(_£j_JIL> (_^Ij Lo£j-(JjLSJ,I (_"3 Jii- (jSJ tLjaeJajdU CjLcj-iiaj-a (j-o dJJj «ULvu 
(jjS-j (jl (_)-»■ 2 3 ' **• Cy ' " 'V' 0' ' l -I^L>- (j-° C n i*i (jl JjL>o J^l Lcj-ilo^a 
(ji jLiILcu (jil Lufc ' kj**ae a j-a^l . L$J LcaLi- Ljt^-La "jLu-a-all (jlj "M-^aLs 
j<u <j-aj (Jj^sLill liJjl i nil «L-ujLa.a (_jJI (jj/LJI i_£Jl$J (jl 4Jl_Ju £yl dD j CiLul 

(j^ ijj>-*j .i!j-<-u jl>- (ji^. <icLaj>iJlj jij-ii! 3.m» i nil ^j^jjj SjijLill jj 1 ^"- 1 

(j1_j Ij-jlj (jLS L?'-*-" P y LaJ I joJL»_a ^_)^ « ' LJ 7c_Lajj (jl (_^>-**i (j ' mr" i mU 
Jl3 "Lul i iiJVI 3x.j_<JI jl Lajf tpaju (jl ^jj (ji-tLii«Jlj (jijM , ..Wl-^aj Ull 
4_j£ Ijju IJl>- IjJiij (_j*i>- 4jI3|j^.Ij •" j a j i a a. Tt^ll jojkjLflj (_y3 I Jljju l^jjij 
^LiJLi IjjJLLjj ja_i5=_uJI (<si^.J ( _ T i-u-ojJi,lj «L-uJlJl$J!j <_)Lvu^JI (si^. Jljj (_jJI 
(_gjijj Vj <l^u CjjLgo L^jLcjj^jj^ (jl sLa^tJ 4jjiIj jJI /tjfcLLa jj^ jljll j>J-<k 

.^ilil S_ai < i ii (jLvaj^l 3Ll>- (_7i^. I j~" "^j ' (j ■ : " *a3 jl J L*a^l 3Ll>- ^1 I j i I «" 

iLuLvujVI 3^.j_JI jlxajl 4j^5jIjla (jl 7"^JaJ (_J1j L<» (_, i a it z I l - r ^=J (1>~3 
^" i taj VI c-ljklJ 4-i^: (J^jjVjSLuVI (jhjjijJiXI fl-S-SJ <_L!1 Jul /ojLlIII a.UaJJ 
(j^_i j^IajLjLL'La . (j^Jl JljJ,I (j-u Ja 'j" (jjJI 3iu^JI ."',M caJlj 4*3"*vL«JI /oJLjla 
j_j->-I J^J3 J-^>-l Jl (_, 1 j I » *i /T 3 *'" O^ P'^^J " L ^ J (J-° ^ t"r tsi Laj (j-* al kill I 
i_al Juil (jiutj (_y3 jiijjl SjLclj - j La J^ i ^alj ^ 3jijvlj_a (_,lr plj-JI i_aljJal 
Jl2JL3 . L<Jli=u| ^yfl (JjJlHlj (jJUJ! (ttjliuil ^yk: OjjI (j^SLtJl La^a JS^ (aaialll 
4_l>-"Xj-3| 'jJ-^ LixJLiA jcjLilII (J^>- i^lj-'l ' . 'J '""j w l**v5^' ^-^^ O^ 

> j J >J I dJLLj jJii Lbij (jl ' . i •»'* *>L3 .«Laj*LLaj /ajitUI 2 ii i n 1'^ Cxaj^'u ill 
fjJS S^Ljj Vjt OJLlA (jl£^3 . LflJ^J La^ ^yJ^UJI /ojLuJI iUU^ ^^ L=ti^lj 
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4jj/jJuo /_^ Laj^slj J-4I3 L«£ «LuLcujVI CjL-uljjJI jlj^ /_^ (jj^^ 3 ^ >t -'' ' j ' JlC - 

2_ul mJVI 2«*j 'tl jl LaJI (j " l>^ I^Jx. 0' L ^-!^(_?-'l ' '"M iBologna. Lu^J^j 

j-alj . (&4J 'L^- L^-i^ (j^ijjjilll (j-o Ijjjtjlj 4jlaL>JI ^1 I_o^v_oj (jj^j^j Mill 

( _ t jJI 3_j^Jl5JI (jjjjIjJ,! (j-o I^Jl^. (j-t-uL^JVI »l Mi'tl j-A i-L!lij I jut I ji^. j^-T 

(j^Lcaljj I g-L3 1 -1^1 t-.tl jL? La LJLc (_ylllj 5-ul 1 n'tVt jljll (<ij1»3 I j/ a cr*^ 3 

.di!j Jjlj 2_L»_aL>JI /a^jLuljJ 

Ir 3_aLk oL-uL£L*J! ijJLufc 12JL? <tj| jJsl^JI 5 LjJLLjI ^ (ojLlIII (jlju* 
IJj^jj IjIjjuxuI j!i£l iy.K5_.lUll j| L^jjf 3x:jjJ| ,<lh J.^a, ^jl.-ll jjIjllo 

. LaLa_i j j i n t ^>-al ^_*IuL»_a ^-^ J^i^* 3 - 1 4jLuI (jSJj-7-^J^j l£'j '-^ 

1 1 j 1 1 hi s^£L^o (jj-u ( _ T a 4-*-aL>JI ^1 Lim (J^i- j SjjfcUi ^LiLa <_l3 jLLta 



oJljjl ^j;~i i ,i a Lai ,J££2_L»_aL>JI SLpJI 2:t-2^t\;tl 2_p.L]| (j^-i^JL^Jj 

CjL-uljjJI (jl j! 1 1 Jl»- Tt-iblj^jcj^lr bjbjXaj flla jJi3 2_j_Lo}UI 3JLLJ 3_ALaJI 
/- I r JUJ mi" llj 3_lJLu^LII 4JLLII 3_3j_»_a i_xjvj" 1 n"t c^jL? I frut-uiaj-2_ul 1 njVI 

SJLill dJLbJ l3^j-° I ' nj^3j isjjL^ ojjJj jjjLiiiiiJI L*U!i t_t»-ji jJsj . I j 1 j a 

IJj^JJ "^Lijal >£l 3-AtaJI ojSLj clu^tj 3JjJlj>JI SjjJtjJI 2Lj/Ij jJI £-&!_La ^ 

I j 1 1 «j (_yi di j' a j '^„' ti^jJ jlj^jkl I-^h^- (j-°j lilJi Jjt-i 3_ijlaL>JI SjjiIjJlII 

(Jjii^ <_£J1 jjl Cj3Jl>- (_yll! Cjlj_iilll (j£, mJj-j-Iu ^JJi-a CjJlxjj .4jl^L>JI (_y3 
J^cljJs cLijiIjJ (_y3 ja^jLL>- ■" la » a UJ ' " a "1 '-r^J^ ' d f> Lt^I 'j- 1 ^ (Jj/LcJI ^Li 
Lj-lJiILa (jLi 3jGl_<ji2l M;j" ' "a (jt-l (JL^J • I fepllJ sLSj^iaj L^j!j^.Ij dJtill 
Jl^3 jj^^I Ja^Lai-lj tJr i^^al\ Lai . Laj-aX /j_&LUIj i_jjSL!I mjj" ' " a l*U jSj 
pjM>-3 (j^ J^-l I i a » J j 3 n i nliillj SJiill JlcIj^ (jl ^-J- 5 (j^l U" 1 "'.; •° : '^""' LlJL? 
*L>. JL^j Lai ' -i j se c (_L? (_i 2 U I "■ 4. ^ j 2SLiLiiuILa Lljjuj- LlxJL? 2jj,|jjJ| 
^^JLc, Ijia I j^^^^ LaJuSj (jL3-jji tlAj^aj LaS-Mjj-J-l Li «Li^ (_>"Lc mJ JJI * Ltajul 
jLcjjji SjHall jl Lajlolj Ttjj-alj 4juI Jl^£. (_y3 Cj^Lji ( _ t jJ! (OjIaIlII pLUoji 
iloLil u^ a j l"i i n j L*Ui (jL^ La-Lj-i I gojL^J 2_Jjj^U| 3^l^£ jjjjLijj La 

<*\ alSj j-|i- g I .^a 
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2_2_jJL>JI (j_o I 1j 'i (jLa I gjjll i ulj <L<-utjjJt juiLLo lr ijia (_g JJI j-j-»jJI 

La j^Lt^o cjjl»- jjs La Llui (jU JJs j) i4JLic.l (jSLa-i Vj LajLa-dl!!} -i^j-J^j 
. (JJj_jJ,u I j i '"j (_ 7 ^-!l ojj iaJ I "j Jj LaJ Li (jjjLLaj dl! j (jS>J (*J cAs f*^*-*^ aLIoj 
(jjjj-Lo (j-CJ 4jiLai! •" £u j gH-l (ji_uLtujVI (jl ( _ T ji 7"_>I_JJ Juc i_£lj-ll 4_ca^L>-j 
/c_j_LjL1j1 Mjlj-iId j_lxaj ^^ I j ^ 1 ul Ju9 /q_A1j_1 m£j-*11iJ ^_4-L*j1 /a-Alj" i n a f-^J 

^_iLtujVI i_jji jJ,! jLca-if Jii£. Juiill 7*-$-i-a (jl (_5-II lillj Jjlj ?"J-ljJ j J ilij 

(jL^j 2_»_aL>JI "-jLvj ^1 3JljJl»- techniquesilil j ' ^"j (J>k J_y»--i j ■ ".' >& 

CjI mm nj-a aLoI jiLv SjLLaj SjijLcuJI jcjIaIII *ufcl_La ( _ T ^Lc (JI-uLlujV! fk^zt-tb 
a Jl2jj L^jL-uLu-u (yfi j La-Lll Jljju (_jSL1 Lla^La-a Lti^j ?t J '"' CjjLS (^J' f*r!^*^' 
(JS 1 n) Jfrilaxj I Jlj^ (_p (JaJj * <^tjj2_Laj 4_LaJu2J «Lui_ujtJ CjL_uLu_u Jj-LiLaj (_ T i^. 

jj j to (_,_!! j-a'i/l 3-jL^J (_y3 cjjI (jyll! 3_<JLSLpljJI /cjLliII (Jj-k 3 (_^ r 7c_l^Ij 

IjLSJLiI C^JL£ 2<-j ,U1 1 (_j^SLIIj 2<- I ,UII ^1 £y) f^J-" (_,lr j 2 c j _■ La 1 1 (_*jSL!I 

2_JLkjV! oL^UJ! jju« <> L4J jljj ,^1 c^aV SLcLLJ! jl V! L^Ul 

LoJlJ^. 7* J ' '•"'J .' J 3 "' d ** .' 'I 1 J « ^1 (_)-«Jj j loC (jjtaL>JI (jj-ill oWS 

,j_o Ijl^ 2_LjIs 3j£ lijL£ ij idili ,_Li3 c_jLjSLJ1 JU. 4_lLc (jL£ La ^t'm'i 

3_}La jj_a '"«■ se -^ La 3j^. jl Cj 1 j-t^ L?t_a » ' a * ^1^. -" J J J ' ^ se > jj_4-«_b ^ ulaJl 
sUiLaJI (_5^Lc (_jll ' (jl j-caL>J,l JLLji^I (_ 7 ^Lc LoIbtA (jl£ Ijd i3jj_La 4_ujiIjJ 
CjL^-iI mi" a Sijjla Cjlj_ia cUlLaJI (_y^Lc Jj-«J (jlj iiiJLijij LlA (j_a O La Laj a * 

2_j£|jJij>JIj 2_pEjjLlII «jLajJI 7-j-uj (_,lr Ij-j^a jjL^4JI ,jx. dJLuiLJ 1 LaLula (^ 

I fllxLol d^j ,_Laj>JI CjULb (Ji^tJ (jlj i43lj_cbLa^ ( _ T 3 L&jii (j^Lc (_j3Ij ct-^' 
/_i Lai -j-±& tii!i J-LC.J JlcIj^JI CjVI o»"m ul Jj-»- SJiLal p Ltag, j (j_a jiSLj jlj 
CjLvjjjIJI 4_lLc (JjjIS Laj i_Lu-«-i J^*- ^Lix-a jaJjuill ^ J ' 1 1 (jLS Jiia ajL(J! 

/_^ L3JL4S 3jj J c^iLi (_yjJI LyAj L^JLLalj jU , ,.ji cjuLlS (Jj^>- Cjjjj>-I (_yl!l 

Lajj (JjijJl^JI (JL«-cl 4_»^Ljc_ij j 1I1 c (±jJLjJI (jj_2JI (j_a ^^jlJI I axaJLlI 
sLkjLiJj /.uJiill plt\;tl till j 2L,^^ Lai . ^GU-j^jij Thomas Aquinas. ^yijj^VI 
L^lLc /<uijLia£.lj 3jj_2il (—xjSLJJ 2 .IUII S-jjijj ^^a 3j_aLli c^iL£ jJas 3_4_ji-^JI 

(j ■■ 1 la (jJI (jLp.'i/l (j_a jjii£ (^ mJ-sI LaLj La I Lag] I L#J «Lv Laj -" gSI LajJIj 



a . I U 1 la I j',j , ,.-- i jLLtaSj JjJljsJI jlSJLilj /<ij1*jJI (JjL-oj JJJ 2JjLx-a (_p 

Jl-iIo r-LaJLvVI jl 3j^djL«J,I (_jJI Ijj i uj /sJ-a^jJI 5-jllaJI (j .i*Cr (_,lr-uill JLJl 

dJjuv S^vjj ^1 2 to &1 ■ duL? (_jHS1II jl < i ni q*$ SjjiIjjJI (^ (^ iil'tt t_ijl i nl 

^ylc I j 1 1 i-i -!ej jl Ij o 1 *"j (jl ^(jjlr-Jj-r'i i nl, I (j-° ilAi (*^ Ui"' 1 ^" J^*-" 1 ' ij-° 
;j« fl-Lj-II c_ij I i iiLj LiIojJ! ^lC ^ .lull ^|_a| (jSj j<sJ .^js>-\ (JjL-u^j iSjjii! 
. uLl>-I jj-a^l (_)AajJ Ji-pl (^4^ Laj_LC (j-oj Lto.fla. SjLU i^^j 
(_£jj*-a ( _ T 3 UjJL>. Ij_uj(3 CjJJl>.| L^-JT Lb Ij (_^>- 2_cL>JU cl^.^ji-1 (jl Laj 
j^Ijj ^Lla Lblj . «L-u!jjJI *ufcl_Laj jo-lLlIII 4 * j jt-> (_y3 I ijUi- Vjijjj jj^a! 
Lt.j-.a_-v -" gJLJS (j-a L^-Li__l 2tj j . ..j 2 ,IUtl __l_: 3jj_UI 2 a-e _aJI _liljJ_>J,l 
(__]] 7-^J^j > j mi t i_Jj j_- . I ft^j— — - Li—sLiie-l L— -jLl—uI (^paLii—jl (J____J Lu^_ij 

jl 4 j i nljj— II c— — — — II __jLi LljL^oj i___CJI _— »-Li j__. LvIjj i___LII ^i— >l (jl 

L$_aj_j| _^__c «LLt>- _JL__> __J_l 4JI i_JLI_ __!l l_sj__ijj i4_u_oL>_1 Cjljj_m 

— ■ j i _ ug <_iL_>LII j_)jjj (jl _L-v^i i— ___II __*_L>j «_iL_J,l <_iL____l «_o SJ-L-u^l 

(j_o I _ _j— j 3 ji_L__2l jLl__j (jl _— — - a a-—-— J I l__j (j___j-4_l__ll (JjLlLo __3 
___1jj ^ » J La- (jl (JjS L^jic (3j-«-JIj I j" « >. I j a (_L>^ 2_^L__iI Sj_J,l (___CJI 
(jl (___jj__!I (j-oj i L^_cLJ_ Jju L$J_^v Cj I j-__ Lte-o 2_taL>JI __3 2 .lUtl __l_: 

\j u" , ,,j^ . (jjj__5 L>J, I SJ-L—j^l I j^\}j (jl — jlj L^jIj__ __II «lAL_II __»__j 
}1_L_ 2 ,IUtlj ___) LlSL1 1 2__,LJ_ (j-u _up _hJI 2_3^L_U 4__>1j»"i i nl __a 7-3J3J 

i_bl La I. 2_u_oL>JI (jjJ,! t-^J^ 2_al_Lo __j_T 2 j 1 1 U> V I 2_iLlL_II jj_ /<si-J-o (jL 
(jl_5 J_L_-7-^J^j _J_>J I <-2<~j jUt I i_i___! »__j|^JI j I Mi~tVl 4__. _)__Jtx- ^pl 

jc^Jj^jj 3j__5L>J,l *L_!V «l__1o *^_l_.l (j_: I_Ll>-I (jj^_l_iL>J,I 3J_L_/2l _— — -j 

j] r»-j_iIiJl ^ztjju ^^JJ^-l (jjjjjJI 3jLa jl 4_u_uLlI,i l!^l>-j"( nl (_yJ-« ^ ' ^ ' 1 1 (JJC 
i-'IS tl j j U" (j| J-jJs 4_j| J^>o tiJJi (_,lr ^lilo TLj^Jul!! joi^. jii. .(JjJjLUI 
(_pa_*_) Jl-lju (^-aLv (jlS_« (jyl^. (jj-^ > tilj^ i ii"|1 3 j3L_ul -n to * a (jl^ a ^j^UIl 
(j_o (JJ^>-J Loj iCjLcjLnJI a\ 1 ii-v| 4_l3 7-J^lH £j-l\h (_g jJI «_<i3jji,l (jx. * ( _ T JuJI 

La LvjLfu La * )LlS (j_a ' " ) I fl laj 2 rt 3^1^^ ^^lu t^lj^ i ii"|1 <Ljj 0^ ^Lul !iLL_u2l 

La (_L-vj J! «UjLC.Luta Jl»-I £|_j£ (»3-aJ (^ j-ll Ll^^JI (^ ja^aLal 2 , 1 U 1 1 d t^^\tj 
l(_L-v!jJ,l 4_U^O LiLl>.| TLJ^ mi" 11 (_y3 5^wii3L>J,l luLS . I J 1 "■-" 7I-j^ mm II «LlLjju 

(_jJI SjLJiiVI ^ 1 j cj Aj-ij ij^jj ' <: ^^ > ''^ l>° j-^L>J,l iLLji^l uiILufc (jLCs 



uu^aJI folaJI 5jj»IB 

«LjJ_4-t_) ^5-^-1 j^>-\ u-?J_3 i<: ^- J ^ <: ^^ > •'-^ Cy° 4jlu31^a^ *i i n^l *1^>-t i aXtaca 

La (jl_j Lka-Jjjj Sjulaj SJs^Lc La J-±£- (j-o <— *ls j-$li (^>C- Cj Lflj U 1, 1 (jj fc» '/> -» j 
CjJS^JI ^^3 2 1~ I , U 1 1 Cjj^ii JJ3j Lai -"J UlC I aLoI jJJJ La U"VJ (^4^1 (j-^ 
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j "■<?■ cj^Lu (_5-j-II S_j^SL<L!I cjIjLljJI j2\ 4_l«-&I 

ijjljj Cj j ijij Li jjfc L^3 . oj^Lajj joiaJI (_ji£- ^ ' '"• J ' II 

(ji_i aJs^Lc aLlSj \l *".<■■ VI ;j^' a j_' Harcourt Brown 

I Jufc (JiLa I flib (jjlj-J O^ l"°J . («JLlIIj 4 '^>j III j '■-"" 
(2>c ' flJlJej _JJLx_o ( _ t Jjlaj (<sJj«JI ■" J dJ 4JV VI (_iajj,l 

jjJljeIJI 4jvj (jic Lgj jllqaj liLa science. «(«Jjl! I » 

g-Jj Ia3 ^^JLc-^jlj-i JjJJJ Lx^-jjjiUJI J-n^. ULU iil 
joJLtJI (_Jj-ia -1 J ' <a Ij C I *_o im iiLuj^jej (jr^- ^ iKtl 

SjLulII (jjS-3 j! i-t^j "-^p^ LloL>. 1 1 j^ 4 oKll < j aj 

^jj-t-al i n 11 L^A^jajj 4_lC^_L£D^_«j t4 <Li3 SQ id j '^hjj 

(jl t_^»j L<» «i_l9 •" 3 tjj i_a^ii>-l V ji>.lj _j5ej (_,i^. 
•» 1 • taj (_yl!1 oLujiLm ^IjJsLj L^jejlij J}ja*3 jj-*-y 

(oJjlII 4-»la Qjej-Las I Vlj . I j"-» La jl us-z LSL»-o 4_l3 
.^_»JlJLj (J-3! ^, I c «L_ioi^_iHla ji i _ 7 -L«_a <_p jj-* ^^l^ 
(JjLuj sLflj^iaj ^Ij-J ^jLiJSJ 4jfcLujl joJulII j^J^ ^La 
3* a J J O^ MJ " jj "VI Cju^c-oj joJL«JI CjljL»-l 
3 K II jl SjLjJI L^-jLS ULU Lu^e-a » mull (^^ 



IS 



uu^aJI folaJI 5jj»IB 

j a j" La CjIjLij<JI j I Cil oKll (j-o cdLuk (jLS Lajj («-»-> •4_ul jj i4JLl9.J _>i^- 
«_jl3jJI j , ,.A" (j| (JjLso CjIjLi^. i_l!LlO> (Jj(J (Jj '(jjljJ i_l3-Sj L«£ (j .. A'.tl 4_J| 
. AJajj-uA Aj^Ljc-aj joIaJI (j£, 3 Jljju lillj x_a (JIaj I J iS, Ij Ij-lIoj Lsj-iio Ij-ujuiJ 
Erwin ^^ in'^j-JLi ^jjjj-jI ^<iJ I jLi<-ul (jl ^j dl! j Jju (jjLh 1 JJ" 1 .' 
d i is '«j j i-^tj jjkj 1952 aLc (^ Sjjj (_2.II <~. scoj aJi23 jjs jl£ Panofsky 

. 4jjl£ 4jJI i_uij La 4ju2 ^^S LoLxj dJLijj OjLh 1 
tLca^j .Jj^vjj JjJlJ (jl£ (-S i n^jJU (jLl (Jj-Sj "Laij l±4--a-JI ^J 4jLflHjlj 

(jLiI j_laji1I!j «LlJI 3jjj JlL* ^ Jiuii 4jj^Llo 1 600- 1 300 4i<-u _>u La 4jLl3 
^ I c <_jIjVIj aj Ull ^^jIjllo ^^a (__;jJl>- jj-La3 ^Lj-aj ( _ r »-jj Lx-« SjlLaJI dllj 

I {j I II I riT_g (jjjjillj l—ll^Vlj /oiaJI J-uL*-0 (jl fjK I n'^Jjlj mJIj Jul] J . slljjjl JLs. 

■ _3 I j~l » j La ' (j_c ^ a U -» a Lr_Lg_-v C^jLs SjILiJI l*JJj (Jul «L«jLa CjjLs (_tjJI 
(jjjjillj jsJjiJI j_oLla (j-uj I j Lu cUaacU (_£ JJI i—S^Lii-VI LoS (—k-i ujJI (jjjJill 
jj U", tl (j| ^J| ^ , ,i'^jj|_i i , ftj I i ^ (j_o .jjioL>JI Lij i a c /_i i_jIjVIj 
I ajiog (jLS cLua^Ju I j-iac (Jul c_ iljVlj (j^iillj a<jJL«J1 aJJjj (_ t 3 (jjl i n'tlj 
. ^ 1 1 a a * «j 4 ii I" -ie-a ci^eJ (Jj^Llo lIjLS L$JLj Jj-iiJI «L»-a ' ■ » i a J (_£ JJI Ji^»JI (__j"l 
I j i a » -l iJi*5c_l!I (Ju^Llo 7-ujLiI j'^"' (jLS-(_ 7 SLtu3jJU (__Tlj I ^S-d . >■. j * tl j .^.«a 
(JJ.}L_lo (j-u J i a flJ LluLS (_7^!l j^vl^tl! •" j La >i i ji-" 1 4JU (J^ jl _^aiJ (j^Lc 

J_l3 (_, La uijJI jjir^ttl 1J& 4ajL9 c^JK (jill 4jj£LoJI v2jLL>L.ijJlj S^jiIjjJI 

4l_L4J>JI (jj-LAJI jujJaj f_j£ J-3lj ' . UJ^agJ iJj-Sj LiS ijoJjJI •" j i "I jJiia . dJJ j 
(__hO /yS i ii^jju i—^flijj . 43l j joJjJI jujJaj ^^ I J i "^' t_iljVlj (JjJjDI ->! J i ulj 
/_^ (j-ul iiill £yl Ojj^. (JLftcbf I JiliLo (jL? (jl iritl (jl ___ T JI 4jJI i_jjii La q^ij^. 
(Jlj_La /- I c ^- mi n (jLS (jl—LiJl (jl (i^l t4 <>> /; 'II j .^>^ _jj t n (^JUl j Ltauut 
^ Ja-g-lJI j Lac ;Lv Jl^j Lol /_La i uaJI jj Lajdl (Jul «Ujj^3Ljla jl «L3^Lul 
I j~l'' 2 » j j La 1 1 ^^Uej (jLLill 7-lj. jl »(_, Mill (_>aJU I a b se a CjLi j-a^l (ji^ 

J j 2 tl t __ r Jl Lb mJjJj I Jl^ iS'jJ .j-uij1\ V 3jL_LiLaJI 4-A^. «uJUj r-Llli ^Ljj 

^a> tjLSj i/cJL*J1 «U_ujLa-^ ^j\ (jjjLul (j. 1 ' "' (J" (jLuijI (jU (jj1j_i (J^-^-i L<iS 
5j£La J^ ( _ > I=jL«j oj'j-^ 0' J^ •j»_ji*JI o'-^W (j^LiHiiil 4 <j j Li 1 1 »l «ilr Jji 
I jjj jsJjlII jj Laj (_^S 2 '^J Ltl j '^^ (jLiI SjjSLaJI 3l_pJI a I J i "I Jj^>- (JjJS jl 
JLs (_ t jJI CjLcoIjj^VI J£ (jl (_,J1 j j uiJj /-£ i m'^jJLj 4j JLs La (_pa^ IQ jj'" 



II 
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\j U" , ,.jj . ^ "j J --i 1 jsj^JljJlJsoj (oJjlL! si oUll r<s-£2 *_a [j ' "Tt 2 (_,*v i h^jju L$J 

cjL^jLijJ,Li jjLu^fl J^ii- (j-o La S^SLs j«x.j 3Jjbe-a (ji_i ^LjLs di!i jju ojIjj 
(jl ^Ha »^U~ ,„* ^La . Jj^LUVI (_,!£. p_i?"iiM V j_ai analogies o^iiLuJ.1 ji 

j j i a ' (_y3Lj (j! jl ■ J I " I 1 i LjI Jl^vI i_l!l_La> (jl J^j>J, 4_jj_La_) ^ smaj (Jj-2j 
( _ > Iol^jC V! (jSLaj La (JJSLS . ijjjiaj tL^>-jj Lil t~j JjJj L^JLi (jiaj ««U3lj^vj3j3» 
/<s-CJ_!! jl 4-lj-IaJ II ^ a ^ ' " (_£j^>.i Juiljjij (jjl^JS i_LJLLa> (jl jji l_La> 4_lLc 
3-sLi LjjLjJLcl (_j-3 ujii-l (_j^-a VI 4j^iaj -ij^" i "~ Vj <Qse Laj Jj-23 (_gjJ! 

-joiaJLa . sIjj-u Jl>- u^- I j~ *» ' -~* (_p3jL»j jl jjJj (_ T lI! cjVL«i>-Vlj j-a>lj_iiuJI 
intellecual construct Sj^SLs 3-j-^j jji-(jj!j-i ^ (j L«£ jj.^r.tl I ,xa> ^^Lc. *Lb 

i>1^£. J Cj_uj (jl jJjL^j (j-?"J *-4^ 3 ' ' ^ . I CjIjLulJI (j_a 4^.j_<u?e_a ( j_u_uj 

a^ISj (_L^-j t _ rT 3L_J Jii! . La jJij 4^vj J^_p L^JI (jiaJ Cj Ijj i r-Tt 7"j-la J^Li- (j-a 
jl vjL) Ljjj&jLa (_5^Lc i_P^ O' iJjLseJ JuSj (Jj i4_uj<-a jjij 4^>-j ijj^*" (— ' ! i>' 3 
(^jIsjjij [j Lj i_*J I li j I Jui (_ T 1^. JJ>i ^ l_W "^ "^LIJ «bLcuJ La jl . .(jj|j_2jl (__yaJU 
^ J >■ j /c_cJlJ 4-I1qj Lc_a l_Al^j_u jl ^j".j ^'11 j) ««Lij31^>.jj^AJ1 » j |Q t ^ J I ^j^* * 
1 1 JL& (j-a ^liSal . till j (J£L> (jJJj iit>-ij Jljju Lxia (jSJj iol_j£..} *L*_caj ojlaj 
«L^vj O-"^ O' -Sljl (_£ JJI i_^>J-" tiili (jlt'ii ill Lxjj 4JI jji-(jjljj Jji La^ 
3Jl_i jl (i— lj Si i nj|j-S-jLa) j-J^La jLtilaj jl (t—ij'C i nil) ojia j Lta-LaJ ajj^i 
a\ jJx1um\ (jJ! (jSjj lil! j (_p (^ 4JI Tr-Lre-i^aj i Li^j^. jl « ^ J '■» I j >. j" j '■» )) j jj i aj 

^^^ Lii^-LjJI (j^_«-J (JjLjJiJ V! (_,-* (j! L<-L<t--V J>Juk (3^-Ij l4_L>-^JjjSj Cjlj^i 

3_jI (_yl^. .(JjLljjJI l*1Jj » jU" , ,," V .4ii^. ^Lia AJ^J (jl (JLjtA ■ J iSLlj «CbeJ 

^—ljlSj3 (j_4-xId ^—jLUJI * tjJ>J U-^-*" *LLa !i i>^?E_(j (jl (jS_c_i La 3-*-^ o' - u'- > * 

(_gl «L«_^3 (jLj (Jj_SJI (_jJI (jjlj_j i_j_&JLj Lufc (j-aj • 3 J S La * a j 2 1 j 2 » a 3j^£Ls 
t—ilj'Vlj (j^lillj pUII CjJl>- La j-li "*" (_,i^. Lgjjji^ (_y3 (j-«SLj «LuL^3 4j^Iij 
4^ i nLalLaj SjLl>- Sj^Jij (_p (jl jj>- I ( _ t Jjlaj Oj'^H L?'J • ^J-i^LjLa I 6054_uji Jjlj 
JlJ V 4JL9 "Iji^J "— ''^^'^ J' CjJL>- La j j 1 uJH C7^ LgJjJ^Sj ' a 1 ajJ ( _ 7 jJI ( _ T J* 
(j£, (<sJjl!I J LaAjl liU, '• j-Aj (*L& (JjLcuj (J^>- 2lj^» a i—iLij-ul ijJLLai (JjSj (jij 
<±*JtjJI (_j-ll JtjLa (j^ ,_p jLui I jLtj j 1S1C JtjLcuJI (jj-^' JMtJ t_ll jVlj (jjjjill 
(_jj| (<sJL«JI (_, » 1 nj (_yjJI ^LiJI (jLi l_La> (JSLa <_jj S ' aXJieja (Jj^ia (_,-3 (jjjui 
La * jj_^j jl j ■ ■■ dj 4- j L S fc-L i gSjj jj-t-a jl 4_uLu ajj_uj iJ ^ (JlLa^J 21 L^lin^j 
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«1_ljJ_j_o *j La a» 3_iLlxj 4_LS dJUi jl jl ojJaLi- ^^3 JJ^J 4_L&i l _^ t_)j^=J 

^J| 4_j_iLljJI aj_<-uj_!I dJLLj L^j Jjjajj (_yl!l (_j-*j («-&lj ^h^I »j^^ I j ^S »" 
(_flj jJLl • (_>"J ' " "fc- f-^'J (j-^i 7" ' *"*„ JJ- 1 * 3 3- a iJ_9 j:e -'-L9 ^ jolr jjjjLiL^. 

(jl_<i ^^a a jlj-"i i i'i 3JT ^^3 ji S^Jl»^ 3-*^ j^=-y jL^»- (^3 dlli J£ jjm->o 

/^S i n^jJU 4-1 (JLs La (_yl^. «LLi»- (j-<^J OjLh 1 ~*'j ^"* (3-° .(JjjLlI! L#j * 2 *jj La 
-(jjljj (_SLh? L«iS -foJ L«J I •""'JJ ^La -j-;^ Jl>- (_j-1I «LiIaL>- L4JL1 OjlSLsi I a 1 aJj 
Jiijilj 3^jJ(J,l (j-o -}JiJ*-a (jjj ^1 dlli «Ll (_£.}! La ^^La VI *(_<ji J I La j_ai ^^3 

(jl » ui II dJJi jJju V ^pJI class or classes CjLcj_«-^J,I jl 4x.jju>J,I ^ 
d * ' a J .' * ■** *ct^-" lt^ ' ■ " a '-' c^L*-" aLu-aI (jL_i Jjs jl 1 1 jj" l^ji (jj^j 

/sJL-JLa . JJije-a I aJu.3 j| <icjjiJ^-_a (j-4-^3 I Ji^S 4 i-ii^^j (Jj L^jI jj 4-«jL9 SjjjIj 
•» j 1 taJ « ( _ T JuJI Jj « ( _ T JuJI ^Lal IJlaL>- (_ koj 2-(jjljj (_Oi L«Sj-LtLc d axja^J 
l2"*»JJ '*-4h l "iJS^Lc. -sLtcjI jl "--Lsjj <jSLal i_^la "jLp^-' Uai*-aj «LaL»jjil «_l^j^ 
(jl » ^'-^" ' ■■ * La ^^-tii L#J 1 tu^ajj 3^J^?t_a ^j a il '^»~- (j_«t3 • 4 jo ifrt ^H^' ' " '^* a 
. L)l_Ju *-3jlj 'Lujjii ^^iSl lSJ-"*"' *tH""' ^)^~*"' ' "' 
(Jl ■^AiVI (_LjJl*3 (3^-4-1 4JL9 i^ljJI I J^J Jii-I (.j^- 4JLj (jj'^h 1 l£'j Li-* (j-° 
(jl Jjlj dlljj l^>*"' ^"T" (j- (fti*Jlj 4-£>- (j-a i_jI^VIj (jjjjill (j^Lc Ij-Ls (_g JJI 
^^j L«Sj-l JL& Jjlj dJLuku . Sjjljia LtojJao. ( _ T 3 jljJaLi (jlj_u^ij (jljLuJI (jl£ 
«LajjLCj ^Q^L^la 7r j 1 r^" (j^ 1 h'^jjLi L^J JL9 (_ylll j tV'll 'L^-»-J O' (j- Oj'j-^ 

.(U*JI (jr^jjl (JJJ^JI 
Jl^jsJI j^j-i Dj'j-^ lO- 1 0jL^-3l (j^Lc tj-iiaJI (j-a J1J}- *La!V 3JjUt^ u^3 

r-lj^-l (_y^ 4j^Laj (jjj (j-ajtjj Charles Singer jj-im jJjLiii «UJlj ^ JJI -^t^.tl 
(_^a «_2j (_gJJIj History of technology « LljvjJjjS^JI j^jjLi)) aJc uaJl - j^tj a 

JJ- 5 J_^" ("S-^Ls. (_gljJ > Vi nj /<sJ fgj tSt tl Jl^JI L*L!i (jlj Jj <b£ «lj->-' tLcujii- 
jl I »^US* 1 fljjJLl dlli f^S ilajeij La ljjLi£ ./oiaJI jj Laj ^^3 2 '^J til jj^ac 

j_j_«J1j 5^j£ (J^ LaJLSj Periodization .ciiljJLa ^1 7c_jjLl!I Sj-u^ii I -1 _;■•■"■ 

. 4_i>- 2/ jl 1 3y*~ 42jLu 5^j^ (j^. LaLa-i «LiLlje_a L^Ll>o 4jj_A^>- (j^ajl l^jc * 
(j^ji.jJJ,l (_v^-»J '^i^ 7" Ua 1 a I La (_yi^. l*U ji Oj'j^ 1 ijj^ *-*^ L?jL^' f-^J ^ 
(_^ Jj^>«J 3-La-~u ojLQ£.Lj quattrocento j 1S1 c (j^^LkJI oj-^" 2jo <»l J^>- 
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^yjU /s-Aj^i (jl_a L$_o}Lclj 5_lJ| in'iVI 4c:J_Lt| Lol .<_i|jVlj ajLlJI jjjLj 
j<s_^3ljL>ol 2 j o fri (_, I r Jl-jJ i~u~\ ji 3JLtL^o j-i£. (j-o (_iJJJ,l dlli ^^ Lh 1 ^ 
jja- 1 1 n I &) La . .. ( _ T lII «Lx-iL>JI (jLi Jj*V a dlli Jju (jjL^ \j ' ' "13 • U ^ 

I 2 j iSij IjLla-a Lu=>j^. 2 Sj^JI (^ cjl^ jj^jj,! i_iLjSLiI (jJLlH jJj>J,I ^^a 

(j-S-lj j ■"■<•* »_jLaij1 (jjJLJI ijy ^L>-j ^_>JulJ1 JlJLo ^JJ LaJj Ll>-^j^_cSJLI1 ?c_jjLLl 
(JL^-C^I L&^SJul (_ylll Lx».^tj-cSJLt| (j\-f j£l Jl3 (jL?-(jjlj-i ,_£lj Li£-jj3=_aj/ 
(_j-i-tl Llj»-jJj_lSJlII (JIS i"il (j-o «Lj3j i— SjjIi! ji uLJu f-3jl (2A-^ f -' o~J>^'J 
( _ 7 s>-^i^JS3 Ja aJ (JSls . tilli (Jj£ Cj^Lu (_jJ-1I '— ! LjJ>* 3 Lh!- a ^' ' J ' ^"~ (_j-^ t — 'J-4^ 5 
JaLaJI «_o Ja I " se J LxJl-j-ja- i i u (_jij I i a- 1 J ' I J J " l _ 7 ^ jLSLbl J£j ^^^ 
Jj_iHJI ^^Jl I J_; » i ■■ (j-o jjSi tLajuju (_£ j-ll j Lajul ( _ T 3 Ljjl o i uj l_L>-^Jjj£JLl| 
( _ t j^3U,I [j-LJ 3fjUS« cLL-aJI LxjLSj L$j Jijjsjj (<s-JL»-o jljjl jl L$J l _ys[s>- • La i Ll 
j j La JJ Ll^vjJjjSJlII (^ /o-ijJDIj JjJijsJI (j-u 4J3^Lc V Lajl£ jf j_l^L>JIj 

Sj.j^Llo I 3054-Ljj/ i_^>- (jLs WjUJ' MJ-^- <J' ° '"' o' ^LLq jj- '< " i$j^ • Lg3jj ' no 
Cj_iLs (_j-j-1I 4_2Ja_Ll,l (_5-*J ( _ T Jj'iil Jjjjo^LlI tLSlaJLa j^c Jljjlj ,X»- ^1 Lfllse^La 
<_2^j>JIj ja_L»JI (JLjc_o ( _ r ^ (- "* 3al Jj^jjJI (j-o LojJDj 'LjJj (_j-i.3i L&jjJlJ 

(jla Lu^23 2jj>Llo 1505^1 j>LjII J-lS 70 (jfjj La S^piJI ^ Lol .S^lSjJI 
i_JL>ol fj^ a I j i "I LxjI <"■ i j i u? il I j" » '"j r-jl (^ LixJL? 2-i^j Mill cjljLiia^JI 

LjLljvI 3j_»iLj_o fljjj i a J dJJi j<u Jl^j . Liij_j_jla3j <_ijJLll ^l l_L>.^JjjSLlJI 
£j< 1 ' ■ ■■ \ . I (JLj^-Ls /^£ 4IlILi uLl>-Ij i iy j Lajj j j II (jjjjla j^c (_£_^>-l uLl>-Ij 

/jILcj 1 MM' » ' ' ^ * (jl * J^JlJI ^1^. ^'^*""'l CjLcl I l<1 Cj*L>- (^^joJI jJ-4^ 

, - i I c.j ' l a Hjj^ -<■ 1 1 j ^1 , ,. * j, . .. A tlj 2_iiujiJ3'^! pl^Jlj 5ja- i n't^L^ i LgJjl^v 
l_a-$-p I < II Lol i3_lJJL«J,I CjLcLu^aJ Ij ?-L>.jJlj i_2Jj>JI Cj Lc Llco J 3_l»-L«JI 

alchemy ^LuiJjiJI ^ JLsJI Lo5 a^L-u^I (jx. t_i^JLll ooi-i JlS^-jj- i . .. mjIj 
j_cal_L»Jlj J-jIj iii llj jljJ,l (jjj jjii^j iCjLlUsLjjJIj lastorology. (0-LjaJlIlj 

3j-Iaj 3jXljJ,l «.1_LJI t-jjJLolj 4iL3jJI .Uy^tl CjVTj j-Lu^j^lj Sjjj'i/lj 

jjK ljjJlJI (jLi MjL9 liili ^1 j^Lu, < nji^ijj .Jjj-oUJLI rLulj 4£.ljjJI 
J S 1 1 1 i_j_JLuI ( _ 3 -3 ( " i Ir <i 1 Mjj^>.f ljj_ca ^^o^LvoVI joJL«JI (j-o im n"iS I Ski 
l5J^3 AiJ . ' ^^li r "" -3 MjH'^' 03-^3 oi^*-^^ CjLJ-*^.j Cj^L<^3ljJi,lj 

. Lfjjlj^lj 4^-^UI fjjjaj 
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i lj?c_) ^jlj t l_j_^-^J j_tSsHJ 1 TtJjL) (j^- tixJjL>J1 jJt£. 4_i£.^xlD^_aj (jLt-aL) j la u\ 

-L$j^j_uJulj La ij-J^j /c-ufcLoA fjyJb^-tj^jLijJu] ^j-ALoa ^j^* > ^-^ 3 la ' " SjLcl 
tcjjLj ^jl ^ 1 a a * ^-J> i ( u *=L_*_J2 i _ 7 _aj_J La ^jjl^J j-lumjj . J_jJl>- (j-* L$Jj-a_u2JJ 
(j^l j'^Vl 7c-JjLj _j_& Lajl t_ijJJI L$£j^. (_ylll CjLc Lu^aJ Ij <_2jj>JIj (jj-jiJI 
I *J 3j i "I SjjJLc lic^e-iil ( _ T 3 i_ijJLij/lj S^JJ^ CjIjJ2 J i aj 1 1 <— . )j lJujIj (Cjl jJI 
i_)jJLll ^^3 Q^lillj Ll>-^J jjSLl! I T^JjLj (jLl (JJ3 jl 4 ii I" -ie-a j^Luzjz l j H a t_)jJLll 
pLflj ( _ 3 _3 Cj^Ljji (_ t jJ! ' " II J I tiagJ I J dJLLcuJI /ca^l CjIj_l>- <U.u.aj» jJt Lx-il 
. 2jjJi^JI 2_ujJLtl fljl JajJI 2_23^j /- 3 j j ■ a '" jjl (Jjja dllij 2 ii I" -sJ, 1 ( __ > i>j'^! 
(j^-S-il i n II Cj!j_iieJ i_!j_iij ji (JlLa-ij (jjjLp^l 4j_iii3 ^^jfc (jil Lufc ^ j i ^- 2 I La 
4_j^>-^J^_lS_j Cj1jL£_IL)1 Jj\ <* o JJa£ ^jj ajju ^^-Lo-a ^j?e_aj 4_Lxia3 L$_La j^S\ 
.3j^^l_La 1450 2 i i ii Jlaj (jLajJI (j-a (j-U^JS (_J Jla (J^. i_!jJLII (^ Cj3Jl>- Sjj^S 
jLaJLllj (J-lj_ijJ(JI r-Lsc^JI Cj^L»-j oS'Oj'j-^ ijM-*^ L-a-S-j^3=_a-u (_jij jl2J 
(J^l^c L<-Lg--v CjjLS tLxuLuaJI i_ij^>Jlj l j t jjs>-[^X\j z\j at uJlj (jj^ m"i i ntlj 
t_ijJ(JI ■ j I ~* i ' 3 9-jJa£ Cjlj_iiJ (_L3j (JjLuiJJ jLSjjVIj i±*^tjJI 7"jljJ *Ls jl 
i " . i I -v JL2J . 2jjJL>JI 2_ujjj'i/l SjLiia^JI j j gla ^1 i a I U 1 1 js>~\ [^ Cjjij 
-jj- i i ii JLs L<i^-7cJjLlII fjJs q\ jl 4jLcLu-3J 3j <~"^ oLa - " ' " J^IjjiJ! tillj J^ 
SLC^t^j «US^iiJI CjLtejjJ,! Jij12j ^1 (j^-ILLa IjjLS (J1_ujJ(JI ^1 (ji^. Juiljji 
l_g^SLaJI J** I all I dlli Sjjj OjH£ U (3^Jj ./a^jj-i^j /a^jLcljijI (^ o*-±2j ni II 
,3j-<iiJI jLl I LlAli j 1S1C jjjt^LiJI Li>iiM L)W1 Mj^'j 3j-^' O^ 1 w J ' ^" *- ^ J 
(j^_j£.Lu^aJI ^1 (j-a j<si.jj| (_yJLc 4iaL2j ( _ 7 jvIjjj t_ljJ(JI 3Ll>- ^JS «L<ijL9 o^jLaj 
5-j-i-alJ I CjI q i ii I j I i <i 1 J^£ ijJI JLJI IjjlS (0^-La i_3jj>JI i_>L;e_caIj (j^_ujJLll 
(_gjj| j_lj£LII jJj'i/l ^IjJaLij-j Mir (jjjjLJI Li>il' J^"'j' J-1a5 -2-iSj Mill 
. I in^La-a ^j^jca jui-G CjljL^v'i/l .-<l.t" J-2<~ I ;,^tl (jljLLa ^ /oJjJI «Uj(J 
dJJJL^j .3>^JI (jrlj M>*J' 0-° «La22 v^jljLCliVlj 2JJ1JJLII jLCa'i/l CLt-n^i 

^.jLi^ (_Lc ^j^j-iil L^i JL9 ^1 2^^^^! jLCaVl ^Jo-I qL uj'j^ i^b 

j^e_l (_5-Lc j J ta Ju£ Ll^vjJjJSjJI (_yl^. (oiaJI ^31 (jl (_yjk Ll>-^Jj-cSIlI! TtJjLi 

LjJ JiLaj 3^.jj cr^J mass production «2 I o "^JLi rLlJVI» 2x.jj (^a tc^Ij 

jaJ (j-«-a (JLojlII d_L«_ui lilljSj 3j_ui oLcLlco ( _ t 3 CjIjL^J,Ij CjIjjJkJI (O^l^ 
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. SjLxjJI jl JtjLO (_ T i^. i_x^Q!I j La-Li I j jlSJLiVI «Luij-a-> (Jj.Cl<Cu IjjjSLj 
jj La3 j-j£. L*lli (<u JLSj i/sJlc Laj_j£. (j_a dju^j Li».jJj_cSJLi (Jj-iiJI jr!-a-> 
*— {J & 0' tjL -$ J ?"-" liili 3 L-iaa. iJJjLiLa (j^ 'mill <_2 2l (jj*"" "I TTJ-^J *(j-~ 

-(jjljj (_jij Li^-i—ijJLlI (^ Lai .jjt^ t LgJ (jjSLj (jJ Lijjj-j^jSLj <J 3j_&Li ^.SLiJ 

^Ir JuCLcl LoiJS Ll»-jJj_&I1I (j-o I JjJL>- Lij-cb "-^-Oj-^' jS 2_i olr 5) la '■ (jLa 
-<13.}L^ia J^3 L$J *-j-<4jj (jl (jSLflj /jlll-4 ^j 1 * 'H <13jj>JI «Luij-aj; jlSJLiVI 4SLLa 
CjuI i n-»- aI JlJ-"ii Jj (jjj^jJ! (JjjLloJIj Ja j iJaJI (JjL-uj (_j^Lc CiJ^oHcl La jJ-Sj 
. 4-*-i3j CjLcLLuoj Cj2| r-LIJ Lifcjjjj ^^jk CjV| jjV i aJj 
4_jJi_LiL>. d ,>>/j t SjILaJl dJuj ^^5 L^H (j^- 1 (^ ^>-?" i ( " jl ^-11 jjlj-) j_uljjj 
^■M ta-ual (jl jjljJ (jlj lilljjj h-LIIJJTc^jlSj LaLaj 3jJj-2 Ljlji^l £j! jJ Lo£ 
«U£^Ij j "i-!ejj (jjLlII (j-u «-jLJo ' Laj. j-& LaJl Renaissance «2 Ja^lll j ■ ^"~ " 

.j_JjJLj JJsl (_j-Lc I J-S- (_>ia_aLc. djl jl j j o i >> a (_gi (j_a JL>- 7-^1 U i^>l <AJZ 
dJLLj jLiI Cj_«j (_yjJI J I -i c Z I j CjljL^v'i/l (jl_i L*L!i /- I r jjLh 1 -*<3 uu i njj 

7t_JJ Lj (_j-3 J-X-j-LM I J I a "■ (_j-jJ I (J I T" 2 I (_j-&J - I 550 4-LJ-u (_jJL»-j Oj " fl 1 1 

i* JJ «aJJ JJ)j_tiuJl 3 j, I Ja^J (^Jjj ^1 * ) >-*jl ' l>uiJ d LuLa3* (_ 3 _A Lajl-L^^jJjJSJiJI 

. 4_l3 SLpJI da^Jj <_jjJl!I i—SjijJa c-u uLu ct^ 'LiSj-iiJI CjljL^Ji,lj CjljLsoVI 
(JjjJl>- ^ylll CjIJls.'^Ij Jl or^/l cljL? La Ij^Lj 4JI ^Jt, jil jjljJ oljJ lS 1 -^' 
(j£. 7cj-ajjj CxjLS La jJ-Sj JJ/3 CjJl>- jl JJJ^>- (j^. 7" ■ a ■~ l " S^laJI dJJj jul 
^^3 S^pAll l*1Jj (J^a CjjLlj 2jjI ia» JaLaJ2 I illUs (LJjiajj (JjJjlJj (jjjLpal 
lj_«iLc jjjjJI (jjjLiJI (jLj L*U!i ^1 jjlj-J i— aj-iiajj . roJLaJI (j-a ^ji.1 f-LSj 
( _ 7 SLI «GljL$-a «jjiajj jJj^iJI CjLvLlJ I ajjSJS jl I Laa. (jj ' Laj IjjlS Jjlj l-a-i3 
^>-LaA (J^j^oj ^jJl>- ^-;iij j_A Lc_)l «Li3 d i ii j* 1,1 L_2jj-Iij * ) >-^'' 5Ll>- t t_*_uL}j 

cjjJl>- (_ 7 jJ1 i~<ljjU"tl (j| ( ^c dLuiu i Li^jiLkiAj SLpJI i_*jJLui lJ ^ «_j^jj/j 

7r j i ii^-j j (j-liJI L*LI!i /ox.^ (_,lr <"■! a-C JL3 >l .^"«Vlj 5-ml j i nil (^jljij^ (^ 
(jU.ljJa II '"• I t~ La ^Liia 4JI jjlj-J i^'j J^2J .«LSji>- (jjjLJI "jj i <3J j<uij 
H_g !)la uaJlj S^jji'ill (JLl»-j 4jIjj>JI CjVIj 3jLa_Lll CjIj^Ij ijjjJjuJI CjLiLoAJ 

t_ijJLll al Sj i "I Lx_« ukj_jcj jj jl uaJI <icLLcaj j^Ltil i_jj-3j jjjoJI 3x.Lu-aj 

L4JI jl 3JlJj_3 LjIJl^vI dJLLl ^^3 (^ij La ^LJS jjljJ jL> J_^l '3>^' lj-° 
(_^_Lc Ij_Ld I q-i-Ia^ 1j_j_»_j jl 4 1 "v j-a-l (Jj-ill (j^-a-l 3^-! (_ 7 l£. LaLa-l 3j_JjL>- 
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3jJlii!l dJJj (Jul «Gju Cjlsc^juo I <ix-ijJLll fl j I i^aa<J I j! (jjljJ L?'j •( a ^5^ J - J 

(_yi aLa j-j-«-j liLILj-A (^jSLj /oJj ujj^ ^i^-J *Mj^ SjuoLv ("ilh 3l_pJI (jlj 

4JLa-(jjljj (_jij Li^-Lijia^. Ijjiajj ^LjLi LoJuD J, Qui (_£JJ! (jljuX! Lai 
4_j(_3 (<s-L«JI (j-C (jjlj_i CjjL^e-lj LoJii£.j .^^xiiJI i1ue.J 1 j /siaJI (jlji-LO (jl£ 

l!x3Jl>- intellectual revolution <Lj^£Ls Sjjj ^^a Jj-a^j tajise-a ^^Ima 4j Jll^Sj 
)«jLcuJI (jj-iill ^2'^ f-° ■— ''^ ^4 (J^ j' 'j uig (jji^LcuJI (jj-ill 2-jL^J JlJI^. 

(^jL&J CjjOJJJ^jljJLv (JLx^.1 3_MJl!l LdJjCjjL^ji il ITCJ-ol «L>-J |_,^** J '''''* 

Ct^I OjL^ ' ''J'^'-'J • l2a»^Ul S^pAII dJJj (Jul 3_>J3ljj<JI (Jj^n ril, I (j-a jsjk^cj 
jtjjLj)) (jjj (jyJlill jlaJ.1 3-4jLi. ^ jskIl* «uvjia (_gjj| (^f>II oW ^^ ^^ 
i _ T jfc «4 ' a j ' II 3 '^*^ i) ^j_ul I ^'*~ (3"°^ Ct~*"^ SCtAJI (j I (_2.ll i j i"i t « Ll>.^Jj_cSjj1 
S^Ila L^-^a ^iiS I 3 JijJl>- ^Js^LLuV JjLsoj <_J3_>3j (^^Ljt^ 3^"Jj oj^ " 4-jjil 

.S^Jl^e^j 3ju_>i CjIjISJLiI jl <LaL& cjljL>ol 
4JLj (Jj^j 4JLs ciujoJI ___ t j_)JLJ1 «_<u^>J.I (2>c tiujij>JI ^l i3jL° ct-^ -^Ij 

(_j-3 Cu-Lua (_3-J-II 3" J ' ^ *l ''""' ijl o^-*- 1 * CjLaHloj »_L-u Cjj^Ii Ju3 
3j_3j_> <_LJI j-JI 1 " . I "1 <ii 4-j-j_>JLll * 1 1 nil SJ_lo (jj VI 3.3^>JI 4_l>-u £y> Jjj-iSJI 
. i_o_l£_!I 2 p£J\ i_jjLv ( _ t 3 (Jj-ii^H CjLxHio (33^ CiJlS L^JLi JJS J I r-LiJVI 
j I j"r u I Jl>- Louk LjJL>- (j nS «J ;> 1 1 nil r-QJVI 3j^j (ji jjfc Oj'^H fl l^J lS^'j 
3Jl>-Ij ZjuJuus ( _^ (j^JjJL^o <LtI2aJI SjL^XIj (jjill I Jj a tcjj-^j (_tjJI f 1 1 nil (jl 
> I 1 n II ^l ( _yi\ j 2 II j IjLa. IjjJlx^ I jj'a r-LliVI Qi^J I gjlg ' . iltaJI (JjSLj 

4_jl_Jl< Loj ^ Ua-lj. ) II (JJlJ^mj l«ljj(JlS SLUJ/Ljllj S^Ufc CjLvLv (_yjJ3 (_ylll 

• ciilj 

1 aL L^jVlj r^jVI Sjij ^ JiUj ^Jdl jjJl^JI jLuJI I J.& 5 1^. < ^ — La| 

jjjjIjjiJ! (J^LajiiisI ( _ T 3 j^li 4Jl3 AJut usuj] ^^ 4^jLU| 3jL^J,lj 3ji^>JI (j^. 
U il .(__;j^>-lj 4_2_J3 (ji_i J i a aj CdK (_yjJI S^r!^' (<sJL«Ji,l (jujij tL_LajJaj| 

i__;jl!I i^jJ^JI rLlJ-II JJi ^ (jjJ^uu j^>" J^ 1 )" Jl * £: i-k^ o^^' O^ 

(jjj r-Llilu ^31" 1 uj ^^-tiJI l-ylj •" 3""" I ^"" "I 1 ,' ' 'i**^ 5>^il pi LuaJI 4_i Jj^aJ 
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(jl£ L«-Lu U 1 -^' (j-° L^jl?Li^J f-\j aAll Cj^-la3 . 4_J! T'LLxj La ^ i u fl Ll » i i <2J 
Cjuj/^jUI ^^3 dJJi (J!Lo C&3 • Oi> J - u i-^ ' sLjJcal ' , '.y^" £y ^T^J-^'j <_jjlaJI 
dijLflj (jlj J4J1-J 2 c j ixa^a I J*ji~^ clulS il I gSLul • uij L^jI^jIj (JjLU! CjuIj 

( _ t jJI 3_jjl_l,l - j~l Jl S! "I ji 3-j^.LiivVI /a^3JjT|"i 1 ill, Ujj L^jLuSI (^ (jj<l_Lll 

^ c I LuaJ I LjJl>-j j ■'■■'- SysLil] (jj-ill (J^Jja-ij •Jrh" "J- 9 " cy^! SJ^cLlLo CxjlS 
• (C-^-jLjj" 1 n a i_3^Lli-l j_ 7 i^ (jjjLJI »_uu>J r-LiJVI (_^& d 1^^"* Sj^j Cjj_tuj 
,-A <- I ;,^tl ^^153 J^Li. (j-o j-aUI J-aL»JI Sjjfclia jl 1 n-fcjl L*U!i (jJ! • fl-LO 1 
l _ r ^ S^3j ijJLLifc dJoLs .Sj^uj 4j-oL>- <_^jfclj^ Jaj" i"i"i <JjjL£ (_j^I' ^dL3' jL ^' 
(jj-i!l ^yfl t_^SL!l 4jjyx. ^yfl (j ftl 1 aj ,jl^ L4I0 >Ll1J3 (jSLIj >lla i.r"*Ctl j| Ji£:l 
j_jJlJL)I » 'I uaJI jl jj*m /j LflgJI jl |_gj ajjJ I ^31" 1 aj JiJilj j 1S1C (jjOL^JI 

L«-j-2 ^ ~l j La ^j^ ,J_<tJtJ •» A J J a» 4_ca^Li.j -1 J ».! "' (j2 V ij£Jj ra^l-'JJ 

*[2\\ ^s 2jUr 3jijS (_,!£. !_g j La b -■ j-^l".'i ,j2( LxJlj aesthetic values. 3jJLx^v 

.43jlj_c,j L^vLlJ Sj^j 2_^>. (jja jl L41l.il (j-uio-J L$*ij 449- £yl jj JjVI 
^_j »1j_ J _o-5> j ~»J1 jjjl—Lj-a i _ T b pUllj ^jJJLjJl 7iini U, 4_ll (Jjl>J l£'J J^Jj 

-J4*JI LdJi Lgj jji-j (jit! 1. "i*Ctl J>L>- (jjj jl S^laLl!! c^I ininjll Ji-lj dili 

CjIjLjj (j-aj-I! j_o /j I c ^Ij-Lslj «_ij^j (Jjju ^* a aj I Ij (j^ U" II 4-j-mj (jLa 
(_paLa j<sJj(JI (jl LgJI 1 11 CjL»-aL>JI (_y3j (JjjLlII (j^*.* uaL-ujI (_y3 4£.jj JjjjiJ 
4_ul 4-utgxLaJ I a^JjlII (jlj SLpJIj (jjSLII j\j-lm'\ £y> J^jX\ ' '" ifliSI-j 4ljj m (_y3 

.(j^3 (j_a «L) ^i^. (JjjLlU (j^-1 (C-I L4-I 
(j^ «4 joUII SjjiiJI)) r-^\ La Lai (_tJ^. )«-2j («J 4JI (_jJI L*l!i Jjlj (jjlj-i jj i"ij 
4 i 1 11 4_jjIjS j J I uQ II L40 jj-"i 1 ii_i (jl (Jj£ (jj >£LaJ, Ij (j\i-jjll CjuLIS (ju 
The Origins of .«i±jJljJI /<Jl«JI Jjj^sI)) olLa^li Cjj^jJt <_jLj^ *Lv /<u < 1943 
SjijiJU (jr-ij-o 4_^a ^ji^. i^gJJ! t_jLjSL!l jj*j 1949 3_uj ^ Modern Science 
.j . I J t~ 1954 2 i i ii (_y^j ■> mlj 3' L 3 "' o^ Lfcj i**< (_,lr J -t~j « 2 _i o U 1 1 
4-ujL*Jt SjjiJI ,j£. 4jL^ u£ ^-MU.^VI (iUj aljieaxi.1 ^^k: A.R .Hall J_jj* 
liili JLU oU-±& Ijl ,^\?. ,,„-<_, ^.MU.^VI JLi.| ^.Ji. 1800 -15002.^^ La 
. «Lol JiidLi-u! < 3'-Ls- 1 J oLula jjlc < J Lu Lij^ ^j-* 2 flj a «U (j^JjLaJI tcjj-oIj (jt»JI 
/n Ull ^3l /j LaaSj l1^^>^"ii ill 2JjL?^o jji JiLl^jj i_jLjS (jl (_yJI (jjljJ j J iSiJj 
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(—aj^ia < j_; S3 (_ji£. ^J '.' "-jLiSLJI (jl_i (_jij joj .tiluJi^JI j^ Atl CjIjLu (_j^Lc 
SJlJJL^. 3.}La ^ L^a J * II j l^l£ «L*_u1jJlJ QJ o"t^ll 4_^3 Jl>-j Lcjj («J-*-li 5^j i nl 
( cuS {_)jjuu-u («-$-ii jl t J_iJL>- jj-* j l^juI tiJjj (J^>- j^ ' Jt '' ^J' 1 ^ ^i^. pjj ujlS 
jj .^. . tl jLSLal ^Ir ' " 1 1 aJ3j j<ujJl!I jOtl jl taJ ■ ■■< <Ll«1jiJI Sjjitl C^-Ltai 
Jl^-C JlJ_o •" j la c j_p JjLa c^*- L&jj-i p Li («-> LAjj*3 pjj I fljSj ^U , ,,jll 

. I ^jjjk 1 *J-JJ 4 JTJ I ill,! 
JljsJI ^^Jl 4-j^l j I -*jj JlLj^jj jLCsLj I Jl>- I j » < a (jl^ oj'j-^ O' 3^-H3 
jl_jl£.L) L$] ^ -1 j' a J <Lujl»-ll SjjSJI (_y3 ^ji.'i/l I jufc (_glj 4j£ .3j I aJ 7-lj (_£ j-!l 
I JijJl>- L2j^Ja j'Ciill i". *.". La jJub aL& ^^iejju I aJajtJLaj 4-g.Jac 3jjj Lgjl 
cGja^DL«_a £_^ (JJ'^-J Sj '-^"' ' "J^ • Llllje_a «U -* J o ^ Q ia /oJljlil (jjjLul jj ' *~>" l2*Ll>-j 
(_£|-(JjjLl3 (jjJjSLjJJ-ljSL! j-ji-^l I Jui 4j>J1jla (JjJLso ^1 Jlxju (j-L3- ' jL ^i :3 >^ 
jLLVI j_A 2 j o I < II Sj j "i I I L-uL-ul jLLjJa^b oLiajjl (_£JJI jLLsVI (J'~OJLh 
«_2_i (jLS ^ (j i mill si «iUtl Jj-a^- (_y3 Jj^o -J>»-J «U^L>- (j-a i fi ifiuS t (_£JJI 
(jj^Lj ci*_Lj*_ij 4 j i nL-ul Ci^'C *u (J^>- 3JjJl>- dlLa-^ La loIj CjIjLi^. (_j^Lc 
JLi-lj (JjJS (j-a LlAjJS (_ylll I gj| >-tIaJJ <LilLje-a CjIjLjiJIj CiLa.^1 La .-^Vl i_dJj 

SjJa (j_a L$J (jjSLj 3jjJlj>JI /"il^M U ,^VIj cjIjLjlII (jLi (_La ji . L^j (jjjLill 
a_l^u\_J^\ cjM< mi oil a^JLJI irj>LA=taJI J*5ej La SjujkJI oLuj pL&^l 
Lajij_tuj 7-lj Loj-jJj^Hj (_glj ( _ 7 iv ( jjjjSLuj_>j£ (Jlj^La .«L>.^^a^j <ilL>L>- 
olj-ujLdjj concepts of value . Lgxajj sLui^l S^ijS J^>- jLCsLj 5_ij i^a-^jljj 
T-j-iijj J i n -^J (jj/j£Luj_iji (jli LlA (j-aj .S^Ull 4jjjjtJ '"'I 'I Sic |j 4_uLc 

I jaj^v IjLjia jS, .ill (j-i^j La-« ^i^l jju (_g^SLa jLu f«JL*-a (3^-^ j^ 6 - 1 cj-^j 
(_SLLa alia-i «U (jl£ (jlj ^j"j i^^.'j j ' "j^, 1 SJj-oJI (Jj-i^aJ (jL^ 'LJLj (_La jl 

( _ T 3 (_p-a-i i^jJI (ft-JajJl Jl^jsJI jJ-5j *j-1I (jj (<s-«-i "I aj i ■■ «U JLa L^c i allsej 
S^ljJJIj j-iLLu'i/l lj_.l^ ,-,_,IA ^-,llj ^„j jIU,j jU,,.jS? 3_.<Utl jl<aS?l 

^1 2lJU- L^if jLo^L. jLlaVl dJU3 djial ^ !j^£ jJLJ VI t_x^j Lul VI 

(J^JlII ti*^-LJI o'"Oj'j-^ <-'ftJ L«^-jJU£^jj (_jij Lui (j^ .2jolr 3-«-iS 5jI (j^ 

(j^. Oj-S-2 (_,-3 ' tLLXse-J 2 j_£LLa tLJLj « < i"i_i I J i "■-" (jjjjSjjjjji j l£La I ( _ T 3 

. L&jljij Jl>-| jji (jSLj joJj /siaJI ^^3 SjJJ «LLl3 (jSij joJ iil ijojJuSJI 
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7-lj 4_jLa ill!!} ( _ T 3 l_£l>^ tfj^LjL} OjL^ 0^ 'Aj .(SJfc^U (j-aj j luC JtjLmJI 
<j! il ^llo 2jjj3jJI Sjjjl! «L3Lii^lj (j^jLa J^3^ '^W^HJ 3-*JL«-a Lgjiaj 

. LSLuLSLlUj dJIiJI ^ 43LjJqJj Newton {y^ CiLaLi^l ^ dili Jlo Jaj 

<±<--ie-.iJ I i^J& LaL^j j_j_<CLa r- J 't \j ' — ■ t -^ <jj JlJJl»- iSj^ ' ^ 1 '.' 'j-°3-^' ^ 
L#3 .djjJi^JI <Ajl}\ j'^ 2jI Jj j I (JjjJSjJI ^j-uiiLi - 1 c j i a c j^SLj *d 3 ■ >> j III 

3-oLc 2 o 1 1, (jx. 2 Ll23. -" Laij-i dJj J£ *j>^ (_y3 2^ I ,Utl ^pLi i_al^l£.VI *_a 
L<tS-L(J 7=-j-i3 Sjji^t^ /uLlJj <_iLu-ui (_dLui ijjjlS (J-Aj SijJI jjl ^SLdJI jLuJ 

2-<uL3 2_<ieJjLj 21».j-a «bi ( _ J \r luLQjtll dll j (jJ! jJajJI-(j^xjj! jJI (_)-aJtJ i_jji j 

/ailjJ! dlli JjJj V Ll^JjjSJlIIj /oLlII T^JjLj fj^S 2ibJii*JI jj i "I dgJIj CjUej^M 
( _ T 3 L4I0 (jlS La r ^J ' ""' 'II '"'T j<Atl ^^jvljj (j-o Ij-JJJ (jLi <_aj_iiajj • JJ^JJ L« 
ul JL>-i JS i"i~ (3^ (*J- ukj^LCJ (jJjJIj q^miaJlj joIjlIIj t_il jVlj Q^liJI JL^o 
Jl>-1j j 1 '^" ^j.* 3 J 0" i n a c_£Jl JljI l!*jJl>- (_ 7 ^ji Cj1^_jJtjJl ^^H^ (^9 ^" t3jj«wrt 
j I jS j J la dJJ jiij «Lj_«1*JI SjjjJI jjjl^ (J^ta (jjjjSLujjji J-4^ ( <1 - , - 1 • 'l-4- ,L ^ 

£j\ 1 hi iijll »'i > vt u jjj'-^' L^JIjJ^ cr^- '"'T ' "' c?^' J t — ''jHH '-^^L^J c^3 

-Qjl^-J (J^-^-l Ll£-7tJJ LiJ La . JlJJl>- ^j-a ^ Ojl I " ^J n I "I (_ 3 -Lc 4_4_J_l2jJ /cJjlII ?tjju 

(jj-"i 1 aJ «GjJl>- jLSlal 4_lLc Cj^jIjjj 4JI JljLO ^^3 JjJl>- Jl>- Loii I • uaj. 4JI JljLO 
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(jjr" i uj jj,la . ^ mAj j<Jl»JI tcjjuJ j^iaLi- (&4^ 4jL»-j_a (j\h dlli ^Ls (j-unli nlaj 

^yic oj-jIj 3 i^igitl j ir^r ^ ^ij Joan Gadol . JjjLj. (jl_j*J 0^ "M 
( _ T ^a Lfl_il l_&uj£i ct-^' OjLh 1 _>k»-> ^-$*-.>J LAJLjco L^jIj o^J i(al*J1 j^^i 

S^JjLLo 4jjSLs CjIjLu JJ jk* (j-o jaijJI (ji^. 4J1_1 LujjIS <-l)lj Juila ^ -^ j III 
Lufc 4j^sL>- 4_L<ukLj (jlj_L<uJ I J Lu (j-° (j^-2l (JiJ^H O' *1 d ' a i ' '' J Lac oW! 
i " i I i <li Lo i'Lj-IU 4^>- (j_o «LujJ-»-ll "Icj-Lllj. 'L^- (j-o 4-uLcujV! icjJJl jLjJ 
(j! (JjjL>- (_£j-J 4_iJeJjL<Jl «Ll>-Ll!I (j-«-2 .^^jJjjxjJI <Jj^e_Jlj CjLjIoUjJ! (jii 

4_^sLa3 'LLu j-sIjj J Jxaj j_&j>jlj j-$li J^ L^j^LLaj 4-uLjijVI iicjJJl jL<3 
'"'JJ "-*J («-L*-J1 j-^=-2 f j-J Lillo LaL^j rationally oriented culture 2 j ~>\l *<■■ 

(Jjl^J 3 >l I Ij jA.fl]| jsJLc JjS i""l f-h 4-iL». (_,!£• (jLcuJ^ I Jiji 13 J'^^' 43jj i no 

■j* flJ-SxU (j-ti-jjU,! o'"*.' DW Jj- 5 ^ < — ''J ^JJJJ «<U^ <LLal£UI 3_jj| jj| oljja 
aLi2 i^vljj-o 'jj^ ^ Burckhardt CjjI j^jj.'j Michelet .4_J_ii_j_o Jlial 
4_<-»-LJ (j- ^j-^-*-" c^VJ 4_l>-u (j-o (jjjjlllj 4_uLjijVI cjLjiIjjJI (jij JjjL^ij 
. I -i jj' a tlx^c-JI jj La3j (j-ul JljJ,I i-dJji jL&jjl (jJ! (_jj| Lxj) 3-uIj 
JjLaJI i^ljJ! liiJj-JjjU. Jj-23 LfT-S-S^MJI sijLsejVl ojjI UIs 4Jf j_ic 

-3j_j>- Lli, I CjL»_i2| CjjLi-3 .(Jul Ji_lJ,I (j\-) S-Jjij-Ls 4 1 1 ii t jl i 3j'- tu ^ ^3^31 
George . (JjjjLji 7TJ>>- J^- ' (*i*ll cr^jj- ^j^*,' L^J (»LJ9 ct-^' l£JJj I . a j ' a a. 
(jIsjLjij ^^j-^j liili (j_o Vjj Jj-23-Lynn Thorndike .dJbljjjjJ t>Jj Sarton 
Jl3 4_uLuJVI <£:jUJI (jl^yJI CjUhj^I dJJj t_jL=ej-olt_xjii J^l'^ .£rtJ|jLjil ^fU 
jl I j (.aajl '^-^ (_p-4JJ (oJj sLxjJiill ajJjJIj. CjLuIoujJI jjI - I dHal ( _ T 3 I'll mi^ 
jL^Jil jjj >LjLv (_ajJajJI ^yk: di!i (j-a VjLi trAa^: Jj iL^jljLijV pJLuaj 
Sjj i ii a jljia! (jj-i 5-ul i n'tVl CjLjiIjJJI LlJLv J,nX°\ . LjLp-l 3-1 oUtl 3x.jJjl 
-4_ljLJj_jJI flj I i a ~~ 1 1 ( _ 3 _3 4_ajJuaJI a^JL«J1 ^j La-j i uJ i"i ol i n"u ul LoJlJc^. /sijiJI 

3iiLJI (»>L«J! i-dJj cjl^ jJ L»£ L^jJI CjjJiJj Greco Raman culture-3_uLojjJI 
(jI-Jj^L>- Jj-23 L^-dJLI jJjjjj (jjjjLji (_jij I JJ . L^3l i Jl>- {J& ^jI-c. J'C i""i 

(j^-ajL^al CjIjJ) (j_c ^^-LjcJiJI (j_jj^_iHI (_,i^. (<ii>- (j^* - (*^ r r -' > ' La ^ fcJ-stll 
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./tt^jLj^JiJj l -J mil Jlj->i J^^>- (j-o L$-_5j-»-o (_-~C _•_<»_£. VI (j-o 

4jo itl (__~c. ji >J3 ( __i!l-4_uL__)_M 3_ij_l!I (ji_i (_p3jL»j j^Lj-aj (Jj.iL>- j-23j 
aj_L«JIj __Ll__5_j^_1I (___> (J__<4_- _--JI <JjoUI1 3__J__1 (jijj-(jjjAJIj 1_.1t.3V! 

(J_C___J ^j-sjLt-JI l_U_ _)i __]! I ^ 1 -u I J iS jj i3_i__g_J1 j___c (jLiI S-ULjijIaJI 

(j-___j_JI (j^j ( _ > _3j_«_j'l _)U ^ii_o (Jj-2 La^ <j^>-j __!_. 4j____J I j_~Ij LjJL>- 
(j-uj •" j Lu i__^1_>JI _^>-^j _u_l (<J_i _-)-- --ijio (JS jL_-_l _)IjJ L-t__)!j _)IS 
(j^ £_____Lol i_;Jljj 5-ul 1 n't. 1 ! 3__J_Lll *____o (___■ __jl^_j (jj-i- 1 . j---*! 1 ajJaJI 
_____u __J__j I j^** Loj-fc-- (J-IlJJ (Jj (4-iSLlL uVjS 1 ill) «Lu_/jj_U __l__iljjJI 
___ Montaigne .(j-L_J^o (*>?-* o^ f^J *J ■ ^"* (___■ 3-l-JulJI 3_Sj__tl (JjjLlo 
_l_L_ . Lg-L-g «_____j _Uj!j_b j»5^=-k ijm JJJu <Lul 1 n't. 1 ! 3__jJjl jL_>_jl ?-ji 

a^L-II 3__/lj_ ___■ J juj J^-v JSLi 4_uL___tl (_yilj (_L*JLj __)L_i_l_u VI __JI <___>_. 

L_)L_T pi juVIj (j_L>JI _)Lj 3_>-Ij__3 Jj_L>- <jl»_j . __Ll__>Lj^JI ji 5-l»-uI-JI 

j_*__v (j_o (j-LoJ-J. 1 ! i_il_T 3__/lj_ __3 4-ul 1 -jVI 4__J_JI jl____l Jt_c _)^iiL<i_j 
._jL__Ij_ (j-° -JJ_ __JI Loj d_<___~ 4-L-J-Ij 7cjjuj 
j^c -■ ua-Lj j-^VI (__)L>JI _)I _l 4_u___JI jj^ J_vlj i__iL>- SjLjxj l_U_ _)_J 

.AjiaJI __JI 4_ul___>_M 3_LJ_JI JuiiJ 4_ujj _j^i__5 aLl- 

3_j_j ______ VI 3__j__II <j-_j -L__jj_j (jlii _jJJI jjSt'llj i__LL___Lll (jl *__I^JIj 

3__4__u 3_9>l__ -3>»-j _>^-2 Jj->L=?" iS*^ _?'J-" J->-II (j-II I aj---c _jl_T a^.UJIj 
^l-l Ojjia (_gl Tca^La J_lji_>_) 3_l^j_-_) ___-_■ J_-_J Jj-^^ C'-wlj L_il __? . I (j Lu 
jl_u (____ 3jlj____JI 3^J-° (J^ - *"' L^\ ^J-* ' " (J^-* - lj- a ~(*_9-- , -"j __Lu____)VI 

jjL_e_o (____ I 1 j i-u _>jLl--!Ij i—-)^i->_II -_-il^>- (j-_ j -a * II ( _ > __-_ij . <__!l Jul ^SLaJI 

(Jj__J L<i_>-j<sJ__tlj d-uLo-iVI 3__j_(JI _)_. ii__j_xll CjIjjIj 1 -■ J * 1 1 j ialxIuIsVI 

j____j I it^LSLa . L*_a I ij_ a _)-?j" -ki (j-_aL_> (j^ J L_v d>^ _)l '^""^.'"Jj ' . 

£__olS J_|__L__]| |^_iL__0 _)lj -__tL>- (j-O 4___»JI 3_)j__I,l 4 lj I ilj J_fc (J-OJ-tl (jl _3^-^ 

3_cj_Lll (J--J 3j_=-j jl (jl 1 11 "tl <_-!l '1 <y> _)Li> lilJa -j-i-l 1— _JL_v (j-o ^L-_>l 4_j£ 
__L_jjJ j_S__JI ^---lo (__£ _dJ_> (JS' J-U-j LxJla -dljul /oJjJI (>_ij 3_uL__VI 
4_u___i_'l 3__j_JI (j^j(_^jL«_JI 5^__. _)I-(JjjL>--__Ij ___S(j_o . _j-_ol_gJI (j\jjL>JI 

<Li! t ___J1 (jJJL-uJI _d_(JJ jl____i (j-O l__J__) (J£ (j-al 1 M--I d_*_UJ __J^__ J_3 (S-L-Jlj 

^__j-j : 4— ^"1 i"i a «Lj^__3 d 1 d 6 jl (J-4JU 4__oL>- cl_uj__u ( m't" i n 1 jl (j_iSj_i q\£ 
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tixja_jJI uj-ll Jt-J-O (j-O (jl JljLO (Ji I.I aLij (_jjJI CjulJLtlj 1 Tt-^-UI JjJl^O «L<l^a 

(jl j_a j^i-T (j-i-t-^j i_a^Lni- Vlj (JLojVI ^J-J^ • "-Sj-^ i_£ ^13,' .•""J. 1 (jJ j^LII 

JjJlj>o 1— 3J(j" 1 11J (jlS jj>-VI «UjijJj (_£jJ! i±*^tjJI (jljijJl i_2jJa (_p cLiIojLta 
I j . ..A'.t d U" ^-" jj| cLjjLLs JS (_ylc joHjcjJ J?-4J-o lS'J (3i>^ (J^ 4-uiljjJI J-^*" 
S-jj mm 11 3-jtxJaJlj c_tJL»- ^ 2_x>.jL>JI SjLjialaJI dJLufc C^jL£ .(JJjj-Vl (jjj 
( _ 3 ^vjL>JI f«JL*JI 4 S-^aa. 1 a luS (__rLc Ln^a-La ^Lojj&VI (jLSj _>*■' S JJ W' Cr^ 
(J_Lc jJs (j^ ^-*- <) MJ'^^'j (jLjijVI 3-Aj (_yl>-ljJI joJLtJIj cbt-uiaJI j-tbj 
3 j ^jj^ a ^"'^"j '^-y- i J"^' tj- "Lua^IJ I 1 <^ac __^Lc (jj-iLtJI ySLaJl /_£ I ij_' 
Jjji^o (jJ! | _ j » . ..j-d »^i .Utlj CjLuLcujVI (_gl-dJLbj i£jl2c-u 1 (_j.ll JtjLa (j^ (_p (jLS 
(j a -l IjJ^ La^JcSLlj ijj>-VI (jlji-uu 4jJjLiLa J^Li- (j-a sLjt^loj 4Ibe-> (jlji-La 
L«jiljJ-(JJL*JI «Lo_i3 Cj-^- LajiJi-pLj (_5-3j lilj" i"i a ^^j^La^. i_2Jui jjaj I 1 jj* ' " 
<AJI Jj.iL>. Cjij Lufc (j-aj • <LoJl3j (_ t 1^- (Jxjuj js>-x\ LxjfcjL>-f <ju>J La LJLc 

i T j ' " J '-6-^ c t 1 < — J ^ j-*^ 3 3-° ^' Jl:>,j ct^- (J- -*-* 4_jjLcuj2iI cjLuljjJI luLs Li 

,3j aj ^ la i j cdJ j (_p 2jjLiLa (J^L>- (_>a L^jajLlJ <La}Lm <^>Lijl t_j}\ I Jj« 1 "J 
. L^ajJDj (^jJjlII oJLA^j_4a3 __ r Lc i'Ii'i Vj C^-a-C L#Jl3 etj»^ .Ull A5L1JI (jl Ji_La 
. I j , ,. A '. 4jL«J| JjjJL>iJ (jJI till jjT 3-ulxjJqJI ^oLtll (_,»in tj£ liilj Jla Jflj 

CjLS (_tjJI «Ll!Jlj>JI 4^^L»JI jj*_^>- (_^c ' a ifiiS Ji^ «La^laj «CbtJ CjLcjjiaj^ 

. I 1 3 i-U cL^jLS 
(_, I r LflsJLj^G (^ Jilaj Jl^S 4-ul 1 n'lVI icjjJI «Qiiv jLsoJ -" lag I Lai 

l_a>j Lollg. Li 3_l2L>JI 2 ^ , ..l^llj ^jjLlIlj j» miIL$ 5_ul . nJVI ijiiLu<ljjJI 2_i <* it I 
«Lj/!jjJI (__ r jtla (jLi (Jj^L>- Jj^jj .'Gjjjfcj (jLjijVI Sijj^a 1 a j. ^" i n~ oLuiljj 

(_, I r -cllj IjHj -3 1 alj (_,lr j-(jLul 1 n'tVI J a-C Jiiia . LyJa LvLlJ jjjjI J^ dlli 
3_jJiL>Jlj S-jiejjLill /o^jLjLj^ (^ IjjI JlS /<ufcljj !il t(jl 1 n'lVI Sji^ula ^^ i±^e_J| 

jl «i_ljI JJI «l2_iJL>JL> i_a_>jij La 1 a liiS ^i L^J^L>- (_^a lj< i u 3jijJl>. ^j 1q '_' 

(jLi-Jj^Lv Jj^J La^-^jJI (__A ^^J^-J 2-j^ mi j II 2 »_i . U 1 1 (_gi-(_,l-»-l jJI Qi^-" 
SJljJl^v SjJij JlcIjjS (_ t jj/jI J^ (jljuH IjLdi f_j£ ja^jLitjIj (J1_uLjijVI _,tni 
C^jLi J a I a .sljjji JL>- (_, I c JJ*"^J SLpJIj (jLjijVLi (CJ^J JJJ^>- /J-^-i-aj 
(j_a »l j i"ial (^J * lauJ I (Jj^><-1 3jI JlJ ■ kfl> >X I (^^'iil 4 1 ii-*.j edjl^jj j^.Liika 
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j-u±> as ijJIi «Li3j^ jl i! il^a j_ijjl1II t_ijJLj/lj 3_iSLu-u>lSL!l oUJJI 3-uu*l 
S^jjiiJI Lajj ^^a 4-u.^lj Sjjilll ^-ubilll iyu J-i-aLa jl>. <LalJaJ j-CLs-LJI a La I 

(Jj^j Lii-iiJj I^jj jl£ jJi! . dl! j Jju CjsLv (_jjJI jj i^ajtJl (J& I gJli xLa I j-u_J 
jj j_a> <: ^i 7~ 1 " * (J" *-* U^' Ol3 Q^-Q^- ., ' -~*^m1 jL-pe_« ^ol_4-l UjHiLA- jJ.iL*. 
. JJJ^>- j-« «Lilj|j «Q^L2j *Ll>-Ij JijjjiJI ( _ T iiaU,l dl! j Sj-jj-u SjLcl ^1 (_, » i n_t 
<j-i»--(Jj.}L>- (_£j-J Lo-i—ilj-co cr^- ojJ^>- IJl*- j-°J ^jLh^ d)~ f -' '-^J f -*- 1 
(J£U 3_j^Ljila Periodization CjIjJLs ^^Jl 7c_jjLl!I ajuu^ua ~^...»~ ^\r- Ijlpr 
CjIjJLS I a j * i a " pj i n j V ■" j i ■■ all! cil! j jl jl . Ljj 4_i^L>JI Ljjl o i u Lj-Lo 
J '>>ai La 3jH3 jj^ O' J' ' J^JLjiJ (JLc JV "^^J^ ^J 1 ^ *J * ' '"*"' (SLi^-" 

^^JjijJI J lr~ntl (jl l^ljJI (_y3 oJix^Lc (j-OJ t-iljIjJLi |_£lj Jul! . ,_£jjvi 3jj3 j-o 

(_ylll Sj-xaJI (_yjkj Greco Roman-. 3_<s-!Jl2JI S-uLojijJI-^jJLj^jJI S^ItaJb JSjuj 
cjj 1 11 -v I j J z dJJij I j^l** 5JLl 1 nil 7tjjLl!l cjI^j£ J£LI t^jjjj 3jliL*-> c^Jl^ 
. I j ". 2 ■ 1 u juc (_^ 3jjL-u c^JL? lt-^' 5_j^L2iIlj 2jjl uuJI cjljLso^fl S-«J3 

^yJI < 1 nj jl£ ^ ■■■"'< j-fl> «LiLc (_£ JJI Jl^jlII j-iIaLv (jl ijjjljjj (_£?j dllj^j 
a u , ,,j" ^ 3^3 J>j-»-j_i jLa dJJjij i^GljLsolj ^^jjijJI j caidl Jljco S^I»"u ul 
I J j a <"■ 1 a 1 La 'I ( _ t jJI (- La 1 "j II jj i^ajul 5^11^ (j-^J (J^' Jl 4 j1 -" ^-y- 5 tl^V f-^ 
'j ' ' ""' (_Jj-iL>- (jj J-i^- • i_r^ L>° ct^ j *'-^' J '-»»t| I j^^^ ct-^' CjI jLsoVI jsJLjla 
3 .' J "j ~ J ? c -iJ'-^' *— ■ ! '>^ -ij 1 ""' (_y3 i)jj^ij (j-°J ^j'^H^ P^-^^- oW Jj Sj 3 
'"'I alaj it I jjjLi>o ^1 L^jIjj j^ j^jjLjijVI ^tm 3j£^LiA SJjLa^ iJjjIS LxjI 
I J j I c .a J mi~i 4_Liii (<s-ail Lol .4j£l2jj jLjijVI T^jjLj ( _ T 3 3^L^JI «LiJejjl1!I 

3jjT,j£j aJ S-aLgJ! 3_iiejjLlII ■-'! AU.itl diij jl ^y^a JUJll I J-a> ^ Jj->L>- 

( _ 3 _a> L«-ilj 4_jJj I 'Li^II «LLai- <—js>-^ai r-jL>JI j^ jLjijVI (_j-l^. 4j^5j|^io jl 

L^_oJl^jj 4_uLcujVI j^iaj Jlxjuso LAjLO^U ^ 1 iinj jLjijVI T^jju ( _ T 3 4_LalS 

(<s-J .-Ul La se iVIj 1 U I ^.",tl dJ^vj_a ^1 i^^jJIj *L2iJlj 4xLL2aAJI <il»-j_a j-a 

cdttia^ 3^1 <"i ulj JljJjJI Ju>J,I »Lcvl lJJ()"i i m" 55JIj 3JL>-j^ ^1 

L^jli Jl>- ^^a the notion of renaissance «3 ,Ujit|« 5^3 jtj JjjLv Jj^j 

( _ T jioU,l 4jj/IjJlJ j-> o'i^Uj jCL>-LiiI j^L>- ^Ll*j-4_iJejjL1II 4_l>-LlII j^-ijjjl£ 
^j La i* Lljl^ 2 <>> j III j i^r- aj^JS j? VI i«U£ SLpJI i_xjl^v (_3 Ijlbtjj ^^SLI 
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«uLa ^y^U! jut j jj^L-JI jl£ U il imoral . 3u2l>. uJl^v ^^ic diti I jlc 

til! j£j . j-l^L>JI I j i j aj (_Ji>-! (_ t j^3l1! t_y^s\ '^-^ (_,i^. I j a Sj (jl (jjjLlIu iS.J s> - 

Jj?"n nit (^ 3l_pJI <a jlr (jj^'i ' " U 3-aLcj (JS. uu 3jubL>JI sLpJI cixjl^ U 
» .>i*j 3 j i/iU[| I j jj I -s." «j_ils (ji^. Laljuil L$J /<u^3 ' * I a " V (jjjLJI jLa 

CjLjLjSLII (jlj Jj.iL>. "Uiij i_dJ j£ . LgJLJLso ^1 (- « ,i n" Ltaloj. I gxig I cuaj 

Ij^j i^JJ! *LjjjuJ! j»Lt»Jj 4jJLuJVI 4£,jul! JU-j L&jJ — (jit! 4u3>L>.V! 

CjLJsLlaj 3Luj>JI ( _ r l\ 4j-oL>- S^iaj (j-a 4jj_l>.j SjJSj L«i\3 I J* 4* ml J^9 'Lj-Ij 
SLujsJI j ftl to "j 2'al dull JaLaJI (^ juiull (jl SjJiill L*ilj j^Ij^J • jl i n'l^l 
Lx.il I J a » i aj L^jjjjj jl La Sj I Jaa. pLijjl 3j_&Lk> liltjSj t_yn*ll <_uJL<-ulj 
«Ll>-J)jj «Lj^^L>- i (JILa ( d * ' ia jl (ji.1 Jjl (j_a 4_*_»u ^j^ 5&Ia i u (j^. L * -lq jv ^>-aaj 

3^L2j 'LlLcj Lajl^isl <_<J3L*jj ol jl JaaJI jjjila «t , .. *> jLcuj^l ^^a «LLaLs 

jl i n tVI (_L>-lj ( _ r £ J C I fljj (_Lal^j(J j_&LklA U-LO.-V ( _ T J6 LX-ll (_Jjj>-i (_,!£• La 

2 t ^ ■ ^- — cliJ\£j . jj-il! (>k>L> ^^a LuLs Spirituel Ljp-jj Ijj La3 ,j^SL*3j «Gli 
(jLtujiLI jj<"u ii j<ujl2JI ^S-flJI 3LsL*-a ji_i >l ^"^ I (j^LJI jL-u (jl SjJaull ojui 

(^Jl (u!l j (jjiLiJ! jLSlc! |_£J)1 J-ilj . ( _Lu-3'i/l 4JJij<-a jljjlj Slc^LoJI 4u*-ul3 
(jouiLuuSfl LaJlJejI 3Jl>-j (_5-Aj jj-ui!lj <— il jVlj 4JuJaAj| (j-u <_oJJj 3jL>-j aIuS 
«LjI.}Tj (- S, j i "." S. II CjIj-jJI (jUl cfu»_JI ^1 L^J^L>- (j-a lj< i "J (O-^J Ijm i"i 
«G_lLSLa ^^Jl ijj_aj jl jjLtujV I jJ>^ (j-a ^-^J (jl «ULjo (JjO La JS jl jt\". , ,.lj 

. AJll^j 4-j-aLuJI 
4_bj_a <i i >» j '< 1 1 j ,^r L^J ^r!-*- 1 lt-^' ujIjV Ij jjuiil jl (j-a ja£.jJI (_yl^.J 
JliljJi (j^a I j A aj ^j 5_ul i n'l^fl <icju!l ^ll-l ft, i j<~ 5jlj-J (y^ 3j-oL>-j-j_uSL!Li 

( jSLj ^J Lftjuaj LgoU- LtjLU (_ibVlj jjiiJ! ulij i_jI ,„~6\ <jj VI itj^-ajJaVl 

4^j^LaJI ^1 Ltjvlj jLS La jJuLi «blj|j Cjl^lII jjua JuiSj ^& "^^-J (J-iiiflj 
aLs (_ t uJ! CjLjtJ^La .«u^ajLcai- Culua-I (<s3 4_j£ lIujejj Cjl^lII LlJjLij (_jull 
» I La a ^^3 dilij Lajij ^^a Donatello j_LuLijjj Burnelleschi u lL j I>Jj-j L$j 

<Lllu *jj LdJI (jj LdJl (_ T 3 7c_L£Dlj ^>u*J jj^'^ (jJI Cjjl j m£ (j_u^L>ij1 j^JLJI 

(j^ (>aSI '^-^ jjj^" 1 La' • 'LjLLu^Ljj u>^" t ^'- i ^-iLb; uic ^ Florentine art 

/_J3 Cj^LjJljij jl CjIju»j (JA I gulc Jl>- Laj JJJ->- (j-a «USLu-oMSLII 3jLa-«JI 

(_yll! 5^£ujJ,I 4-Sj^LaJI (_ T 1^. I juiLi j»3-S3 Liiajl L^JLs jojjijJI jl iju»_lII (JLa^.1 
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/j I C Ij I 1<* I fljJJ /A^Jo-t^J (j-LaJuSjl Cjl^J 4 iVi/j'tl juu^£l (JL^J L&l (Jj* - " 

Leon ^yjj-LjJ! I" i .h"iIj Q^jJ Ijjiil-^ ^yll! JLic'i/l ^ JiUIu (_£>>- 1 2_^a. (j-a 
the 2_j}Li!l 2^ uajJI Q^iiJI (^jLu5 (j^i «GLL£ J}L>. (j-ai .Battista Alberti 
i^yJlSUI jjtjJI Sjj^sLi. t-jL^sl (_gjj| jjk~tl j-uHJ q\ LjjSUj three visual arts 

till j£ . 3jLa_*Jlj SjjiJLl^J! (]^3 jl LlxJtill ji *u-ujJI (jljLjLO fjJs dlli (jl^ »I_jjj/ 
Jj-a- S_oLc 2^ laj Sj^li ^1 j-a'i/l SjL^j (_yi CjjI Jl3 dJJj 4jLiL£ jj Jajelj 
tbt-ulaJI «L_u!j.3 Cj3J^"ii nl 2_cjj jo_jc Jjj q nu iiLj ^1 (_J^>- ^1 (_jfc Cj.}| 4«j .Ull 
/cj-ujJI £^c ubS (_ iJJj }LLa "'j- 1 •4ji/*<Lj «L-ulj.i «Luj^eIUI ajlj^ajlj 4_lJLl«JI 
SLpJI (jj~* jj I **•!} lS 1 -*-" (j-^j i ii tj^iaJI (j-uLLiJI (_jlc 4j3 (_ T Ji l435<La-u ( _ T 3 
^Uj (jK ^jjJ! j i^ir ^i (j-^!l ol *1 'rtJiASll Cjl^pJI (jj-i3 (^ ^^^ (j- 
4_ul£UI jLtj^l CjI j «Lufo2l («-<-uj ** j ^P"J & (J^Sj La£- ( _ T jij 2_aLi 4J Jaa a (j-a 

La-jLa jl£ 4Jls Sli^nU lilt Ja. Lai .<jLijl (jJJuu (_gi gj ^yk: 2_u}lill 

(j^Lx-i (jiJI visual geometryj "2 jj -^ j II ^L-ujj^JI,) ^yi 3jjJl»- S-^jjji ^ 
i4LJ3 (j-a Vitruvius (jj^-j^ji^p^ ,Jjl3 LiSLa 5-utaaIaJI aI in-v^l (_,!£. I j^jU* 

aural (_, < o mJI ,<s-c.LilJLi Sj^LiJI Proportions (_. m i II Jj^c-j ^yjj^JI (_jjj 
(^a ^yjj-JI q\£ Xal .architecturejLoj>Ji,l ^^.a 2^; '^; Jl£Lil ^1 harmony 
(_lc 2 . j , U 1 1 CjI Jls-I (_^ I a-iS ' I "I laj ijJLlA (jL) ,jjjj^c.L\j£ Jj^ J-" 1 -^ ^-1^ 
/_^ fl^-jioj CjJLaj Lul I gjLLa-C (j^ «LiLi£. (_gi ( _ T 3 CjJlxj La (jl 4_ji lO- 1 3 s *- 1 
(_yill jIJlC^I 2_Laa. jj? j^JJ jjj, j^c. liLj£ (_)-ala. JiiS dilj ^Ir j .(Jja-I 2_lUx. 
jl Jl£.2| dLuv L$jI J (_yji (jliVI L^J t_ijJa3 tixjjaj I J j >. j i J CjIjj^s^I /a£.Lij jcjj 
■tlajsJJ^jJI jJUJI AC. Lull LdJj(jl£ I jj ./(^j^rjjajjjjjjJoLLtl jjjjj^ylll 
i _i mill qj& JUJLa. (j_a jj-±> Cj\jjl£>*$\ /acLj ^^3 ^iiUio I gK 2.j ,U1I ^^ 

. the proportional design vIjIjLojlIIj (jJLdl Axa-Laj I^j-vj^j /«jj ^^lll 2^JiiJ,| 

^^jjSLII al kill I L*ll!i CjI a i n jlj-jl cr^- 3-i^a^lll j^i~ ( _ > ^>jjtj JjjLv Jj^jj 

cJLa ^^Jl 2^^>L3^l-2jj^i:liLul!l L2j)^L1jII «Lp"i "M-*^ ob J-aLAII 

(jjj£ (^ aL* "-^l-a- SjLWi (jl^ L^jli 2. j ,UII ^^a ^) "^|_,''N Sc a I la J .^oa^oJ 
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. ^ ua^ III ^ r ^ r 

3_lJLSHI .sL*jVI tj& oLolj^j <2j>LlUo <j-o <U-u La ^yJI S^L^VLi 2 .^j'-tl 

j i^ajul l*U jj (_, oUII AjJjjJIj jj tall I <_ul^>- jj-jl (_t^. (ttjii^.j jjIiLla ^pl 

(_lj| !_g j i a S 1 1 3_jL«JI ^^a L-Lo-Ja 3_ojLs 3_JLt>- 5 1 la J ijJLui LixJL? jJila 

(_yitl 31jL>JI Jl or ^/l (^ Lajialj Lapl (j .ioI'i flj la ' (_yJ*J ijsJjlII L^J(j" i nj 

<-, , t-,y, , ,.l j^-Jj^Lv (Jj-23 LoS-sGj^ij^. i_jj-i^ . (_, mi m^Ij jjiju^-l! LiJ L^iL>- 

«La_LL>JU 43l_al o" it I x_j£ jJbUa jJt Lo cUt-uial! ^^islj^JI jj teul I tc-o^Lo 
ji CjLjJI /oJLc ji anatomy tcj^JuI!! jl optics '"'Ijj i^ajJI ^^3 di!i q\£ tljj-u 
4_jjfc^o «U dol jJLlj . LCjjLSLJIIj Ll>-^J^jj>J I jl Lj^ljJLsJI jl (jl^-pJI /aJLc 

(jisLi. (J zl\ (jj^LJi! J£ ^ aL^jVI ^1 f-juXI aLujJI SjJjj fjLJI o^uil\ 

• aJtyX I 4-ml 1 .1-*-! 4j (_g'_iT I l"i a LoLa-i L&^jjlaj (_ ? JLc-i < l i"i j-lC (j-o-(J_<i£.J L#J 
*J ' " 'V O' (Jj'^'^J «u^aL>- 3j-la-i AiU-Lla.ll (_jJI j la Ll jl ^1 4-tIA] I 43^Iajj 

I j 1 ilAJ 2.^, ,Ull ^^a L0L4 LuLv Jii<1 (<sJ cdJj cGjJiJ (2>SLIj . jj^s j^cJ (_,lr 
3_jjj^_ci5 (j-ul^JL 3_aj£L»^ d *Jj a 'necessity Sjjn JaJI jl i miill '-t'-iuv 3-^J 

4jLuije-l Lajjaj-3 LoLtl aU,V I J I ^JUalaJI 3-3jjla (_jJI Jjj i 11 (j-o La 4Jlj «LlIjIj 
2.^, ,Utl /o£Laj (_£ JJI ajj^-iiaJI IjUa LijLpcLj Lijli.? ( _ T J-o VI I jj'a CjI^^vjJ,! 
4^vj_o 4jL»jIj 43uLo ■" La » a ujL>-j o!"iJ_5- i '-^ (Jj^ ° . 'T** ^^ ' LijjjiLi 
(j^. i°"i -a- j II j -a- t (_La jl 3 .' ^J ^.' ^Luial j j 1 nl (_j^JI JLcljJill ' a uia 3^=-! 
. I 33^"^J~J CjljLs- jI jLijtA ( _ T 3 /cSjtjj (_ T lII (julj^JI 

(_yoj " aj L4JI jLp£.Lj proportional correlationnS j j mill 4£^L»JI» SJlcLs ^^jk 
t_g JJI mathematical determination of the form J*s Mill (j-Jaijpl Jajjel!! lo^a 
^j_uj_ll ^j-^ L^_i ^_ 1 lo- T lj 4_4_j_u j g La 1 ^jjjlj I JL»_a J-Aj La Ji^>-j_« cLlLc j^IaJ 
(_L2_«JI (jl_i mJj-i IJij-1.1 tiJJJ i—ts-jjij^ ^ ■>■ j'tl j ,^r (Jul SjLjjiJIj Ccre-'J I j 
(_ t jJI flJLcl aJI JUJLjso l _L>-'^ I Jl^vIj Ijl j-«- LiL? ^J LiS" \juh (j^L«ju (J\jlIIj 
(ji j_<fc dUi (j_a jJLS 2I . LajLjljIj 4_ljj_U »l j i'i^iI mum 3,'^J *J i—iiHJe3 
/«i 1 n-»JI A » j j t-i (_jJI cGjJaj (_yi^. LjiLjiI Jixjju 7^jj iVctlj LSLuuLlII (_y3 <GLcjI 
Formative 5jj i^aj.1 ji «2JiIL>JI 2.j,Utl'a« . 4j|j^vf jLjIaLajj sIjjS'I^jj (_gj mijII 



SO 



qjAjJIj , Sim II Qu uu^aJI plsJI 

La u 1 r 3-£j^>JI (j-^JIjl (j j La I3j CjVT (jl » ' Laj I <i &M^ (jl mjalj nature 
^j^tOJ ^yiJI S-tSLjiLSLjil cjLlUaJ! ^ Lull Ji-ljuJ! o^ 1 JJ .jU;^j 

(jLS J.}jLa-<J (J2J . «ljj-u Jl>- (j^G- 2jj .>.<-M 1|j 2jj ,>..tl al hi>"| I j • 3»j 1 J 

tjLS jj j i ulS (jl_j <-lilj Jj-iLv (jLa «GLe-il /_i 1 2 • ■ "■ aj aj A aj (_yl Lcilolj 

(. mil (j_c ci<-je-jJ I (jJ! 4 j » i ii (jl il . 3_ljj^eIJ I j»^i«J I (_y3 i±x^c_J I Jx. I jJS 
LLa.ua J g uu Lx-iJ l-^J (o£L*j3 (_^i!l JlcIjJLII <j£.j o'"*.' u-H J ' a * ■' *L-"'^'' 
(jjSJI ^^3 t_gj i ii j naturel law Lxa-i^Ja LiaJlJs ijJLufc qVj jjjlj^jj (j^l m-».L 
4Jll 4_l»^3 Lj j jjjj A-j-«^ Jl d *_. ' f^l^- 1 DW (j-°J^ O^ jAjMii^ D^J •'Ui 
(j-SL jaJ La LoLx-l (3^-^ _9 :::e - , Ly^ -.' ^ <iijjj«Jt Jjj i ii 2 4JI (j-o Lfljlj (jLS 
-I i I <* ^ a I a=j (_yjJI ;yjLLi!lj <_!jLejJI Sx.Ll»^3 ( _ t 3 J-fp ' . 'J'^" ^-> LaIo LijJLI 
AaHi ""' V CiLmj i n->J,l jaJLc jl 4jL;LiLaJI sLjiIjJ (jL (Jl jf . LjjJI tbtoxm 

.4_j_ujJL^Jl >^- (j-a 
«_«j*J (_£JJI J-Aj t4 tjjUll 4-tulj.J (_yl Jj^iJI g- g i 1, 1 I JJt jl JjjLv (£pj 
d-uisu^JI i_xjJLji'i(l aI JlJcILjiI (j-UJ «Ll*-l±Li]I jji^oliJI «Lj/!jJ (^ ^Lu-ifcVI (j-u 
(j-o 3j_»iL_a SJs^Lc aLI (_yJI j-o'i/l SjL^J (_yl ^ .>■«! jjs 1 1 jljl-^" (J ^£ jj-°>Ilj 

a I «i" i^l (j-S-j jo-La .cLuLjij^n Sx.j_l!l jaJLtj <j^jj q*j. (*1*ji ltu JjJ^>- 

/c_ulj1 ) JJ ' * (^ ^ ' ' l^- 4 CjI^UjI CjLaJj_a «L_ulj^ (_ T 1^. I i)J ' a 2 rt ^j-\_uLtuJ J(l 
. il , ,,llj j .^.^ ^j„ \l , ,,tlj j ,*:,<- (jjtoLiJI (jj-^' C7I «l_ijj^rtllj 1 ajLiJIj ( _ T iisu^JI 
(jjiLiJI 1 aJLui CjjLiIj 1 ~ 1 -a- j 1 1 y-jj Cjiii jl l*11j /a^jLoLiILifcl (jl (Jj -j 1S1C 
(j_4-« (jjjjk-uu^-jlj ^j "j j 1 la >J (JjjJLlLsI (jLLal (j-\_SjLtuJl (ju^jJl »l olr «L_u1jJlJ 

jl2J . L^a 3jj,IjjJI ^oIjj^ jt ijJIjjTSjji^UJI t_^SJI ^ ^S j ^J (jSLi ^J 

» liaj (^jjJl jji Lj£ lA^ic'i/l dilljl 4jj/IjJlJ LkJLi LoLijji! (j^-ul 1 n'tVl j gial 

(jl (_,i^. (j-Aj-JJ 7-!j (<U l4jL<i^.ij (JjiJljI^I ^^'^-> •"■ (_yl^. aj ia£ j»l (J^oLjijJI 

(_Jjj>.| «L^>- jj^a ./o^JLi£.lj (juLtii!l SjJij (_yl LaLfc LuL>- (JS» i""t CjLl^u^JI 
J-uLsjj Bellini /. i j, \ j \ ^ jjijLij-jJ JLiLal 2 .^ j'tl j ,^<- /-JlS ^j^*.' l£>^ 
mathematically u^yiblj^JI (jLCll » 5^£l3 -1 gJI t~ 1 o-^*j ^ IjSjU j^ Raphael 
J 2 !■» .mapping ila-Slj »JI («-<jj (_yl 5^ j ui ^ j . ...<i L«^ constructed space 

(j_« ^_i_ujJ1 (jl (j^_l (j^Jt_<ue-l ^J^* i^y\\ (jjJLI J^_jIj^>J ^^jLajj_uj (_ 7 1 ^-ALbij 
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jjj Lx-« technical Knowledge ( _ J <5*itl aLlJIj applied mathematics ^LuLulalll 

JlJ^SJ '"" -J T~J 3JlJJl>- '"" TA-^^1 ^ (_lc £ ^-"-^-° Sjjl I nil Al I n-v^llj (_>I=J^LI 

Toscanelli ^ylLul^Lmjj «l2jJij-3 v j3~^ «_o ^j-JI ^Jl~r Cin"A\ di! j^j . SibO-^- 

cUjJjlJI ' j J -*- *_o 9 'j j >. / " . 1" 1 1 I n 1 1 a LoLa-l 4jSHa CjI JL&Liiko (JjjJiJ ( _ 7 b 
i U . ^ j » d .!",< ^^'a . 3_oL& <Lj£|jJl». <J1)L-uIj.J r-ljji.1 ^^3 (jJ^i-VI (j-uJLLajVI 
i_iLi£-j IjJLLo ^yjj-JI ^jj Descriptio urbis Romae «3jj m U Lojj 3_bjLo 
(ojj (_yl!l ji^.lji!l (jjjijj I Jaj? oljjj Geography « Lj3!jJ<j>JI» ^^ ^„j a-tllaj 

^ taji^J d Q ( nj ^3 01^-1 . Muni 3^_L*_i^aj1 CjLvI i nil J^_j1^>- (*-*-" J <3 .' ^ J q * 
4jJjj>UI CiL-uljjJI SjLo ^ LLl3 3-»-aL>. ^ Ij-l^Lc-o {j\£ (_£JJI rLlj^J Lai 

.7-Lij^j Cj^o Jju ,jj^Llil<ujajj *LL»£I (_g JJI (j^jdtl 3-<kj Almagest ^U , ,,-s.t I 
^a1^_cl ^^^ ^jLja-l i n i I o j ia 3 J d ulJJ j_A lJiJI JLoS IjLjfc ^yu jj Lll »- l^ jj Lai 

jl J LaJl (^ lj^"'^ -J i "i JiJ3 4-ul i n'tVI 3x.j-iJI aLjJS (j? JjjLv CjIj Luk (j-a 
^Uj O^lJ^i' "^>-lj J^Cr^ (jt^^ - (jt^O^N S-d-" 5 t 9 L5 a iHN (jr^ g^° 

jjjjjLtaJlj j '"-^ (j-u-al^JI (j^_Jj_^J1 ^^^ /cJJUl jj kj L^J ^ i nil 4_al_A dflm j^- 1 
(JjLxujjIj Lijljjj/I ' a iSiSj 4jt-uLlaJI (_yl^. S^LijjjJI (j! (j-o joi.jJI (_,i^.J j uig 

l^vlj /a^ia 3^.L«^>. (jl VI /o^jLjIj^ (^ (j^-ul i h'i^U Lajufc j^SLj /«J 3_u^LjjJI 

CjLi (_5-j^>- LjjJ^j-iia M-Jj^j-J IjjLS (_g JJI ^^jjLual jajlajjl 3'-^ J lj-° |jj * ' "J ' 
(jl_j (Jj^L^v (Jj_ijj .4_uj^jtlll Cj^jtjJIj iLuisLjjJI CjLjiIjjJI (_>^ju J n i"i_i 
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qjAjJIj , Sim II Qu uu^aJI plsJI 

JUJL>- (j-« (Ji_uLcujV I aLsjj*! (j-u *> 1 1 aj a 4jj1j o"u a I ji 3j-<iL^a 4JS^Lc i_l!Lui 
gjl o^ I j^Luj lL2_i1^>J1 (C-j-uj jj laj (j^-ij j-'jijl^' JlJ^. LiilflJl /oi£. i^^Ltx-i 
(<ul jJs (jjj-S_ljj_!j-S oiLxj-ul (jl_j jjjjj-S-ujj oJLujJj (JLs JiiLa ijjjjjSjjjjjS 
«Lu_uL_u2l ^ flj i ■■ «LuiDjJ3 ^j^- £-SLsLLi1 <j-« /qjLjJI <_y^ ^j "J o ^ 1 k * (J I o*~ 1 «sLl>-I » 
Jl o r i (jLj (_^c.i! J-3 4 i 'I <i i (jjjj^-Ijj (jL£j •c> 3 J^'' ^£j^J-*i Jj-'" ct-*-" 
(j_« «LLij_Ld SjJl, «LiJ3 f-^J l5^' (_p=»ft-«Jtjl (j-« j-'ji^^' CjJuLiI (jjjj£Luj_»j£ 

(J-uJ-1 LLLa-L S t-jJ (JLa^. 2 «Ls_<lIL« LlijlS (jjjj£_JJJ_lj£ jjL^.1 (J.L) L-SLuslj t(j_«jj1 

(J I i c I 3_JjLS_o J ' ^ *_'\j "j ,~jj L£'~3- <k O^ olj ^jjLuuVI <icj_Lll i_t>-LG3 
Spatial sciencesS-uLSUI jUj'^I cJjLu ^^ill ajJj-II J£ £ju Jj.iL>. J^jjj 

dljjjLS '^)"J ylUi ^1 LgJjJ^sl ^^3 £-»-J-i l_«a_J 1 2 ■>> j'tl j '^<~ ^3 3_<-uljjJL> 

^^a Perspectival » mi II ^l L^io j fc. u ^^lll <bjljJI jt j j fc ; 1 1 3j£La ^llo 

w l<- (j^jSLoj-ij^ Lgliol ^jlll .-.I^MU.-^VI ^ JJ3 dl!j£j ,<u-ujJI JL<i£:l 
si o i nil a I i ri-vjj jsJUJI ->! Laj -"j a <LoLSLol Jj^*- 43j£La S-i^sLstjj i-dlall /nlr 
-jj^j^LlJjj^ (_glj ,_a-«LiSLLa]| j /vljtAll ^jLa dlli f_j\c j i^^jjiJiJufc j^tj (_,lr 

( _ 3 -a ^ ■> j I » (jl l_<i^ 2 <LJa a cjL-uLls J^ti- (j-o LgjLulj I j *«* j^uilll (jSLs-i 

(_ 7 l£. ajjflj-d uiij (- mi m^ I .i jj l aJ La J^e-I /j Lc -rf A La] I (j-uljJLlI ^1 (Jjj^jJI 
Lg-Lo 3_jjialjj ill W J" ml (j.a^ij-" ml »^U". ,,.'> hypothese lIiLUsIjj^Li JLi-'i/l 
Jo^sjJIj 2tA^\t 1 U Lg-i-a cl^ulllj LikjLpi.1 (^SU-ij mathematical deductions 

^j„j -ijlu j (j^_i 3j-^' LPJ 1-^LLflJl («^Lc (_y3 ti^toJI /?-4J-o I 3J^ (*L3|j (jjjjijlLaj 
4_lS_Ls CjLjjiIjjJ Ljcjjjj (jLS ^LlII JtJl^. lilLLlI ^Ltij (jl jji (jjijSjjjjjij 
~Q"J^1 .' l5'"iJj'^' ' 'J^*^' I « m alc (_5-iII C^j<"n ill SjjLalLa Jo^oj '""^T~J 
JljCL*-! (jjj^S-u^-i^S Lulj Lufc (j-*J .S^jjiJI i, i I u 3*_jj clx3^ <" t nl d)L_uljJ tjr^ 
jj>*\ a I la '■ (_, I r (Jj (^j'i/l tf3^>° Ct^-^ aUoJ ^^Lc V 3_jSLiiJI cQjjIsji ^^3 
uLuJd JJt\ a_tu (\_a (i_u^ijl /t-Lc >31 aj La )«_« /& i n" 1 AuiaJ 9-A 9 jnl ilili i>>S)_a 



(2) 
4JI ^Jj 5j 3 (Jj^L>- \j lau ■ uJJ . (JjjjSLujj j>JLlaJ3 JLa L«i (_Li«Jlj j U * 1 1 «_a 
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JLsJI (jJI (JLuJ^M 3_iLc ^j IjLx. (JjJS-J dJiaJI aUoJ ,jL L-uL-ul J-51»j (jK 
js^vjJIj jl "j i " flj (j! j ..J 1 j I U j JlJ^. dJLLill 4j^Jij (_,i^. (j itaaj i uJ (_g JJ! 
a I laj £jlojj£\ (jilt JuiWrtl i_xjl^v (]^c. ljufc Jjlj dJLufcL) . «Ll3 3£^»JI 2 S-l2jv 

(j.. o Mill (Jj-oj epicycles j_jjjJLII i_l!}J_3i 3jj<Jl1& ^^a JL>JI La£ ^..j-^IU^ 
^j-Aj eccentrix circles L&j^lj_a 2 a I " >, 1 I jl 3_j_^.jLiJI j_j|jjJ|j deferent 

!~U"J ''■'',' j»L^J (j^-S-jjl o i nil ai i n-val 4£js>- «L-ulj.J (jSLa-i V CjIJljJL*3 
(ji t.d^La'i/l CjL£j^*J - j~l a.^t '-^jj •" J*'l i "1j ' (^ .jtjO^tl (jic (jL£ . L$J 
«La-*j ■*■ j -»■ L<aJ (^l (j»J ' u 1 2i QJ^^^ ' "J * '** „ ^ ' "J M tiliill ^aJLc (j^_j Ijjjljj 
(j^j (_ijLillj (jjLcujVI IjJL»-jj (j! dl!i (j-o VjiJ ■" fellc (Cjjcjj (Jj 4ilsL>- ^3j 
Jj-Sj La^j^jSLoj-Jj^ 4Jjl3 La jjfc dlli (jL? .(jiajLJ ^1 I J . >■» ■ ^Lij^l 3_3l£ 
«_jj i ii "t (_5-Lc (J-ojLJ oLljIj i(j SLLaJI 4-oLlaj 7-j^1lJ t-Ij LaAJLc 4JI il-Jj^Lv 
i - . Lj U . ^ J^Li. (j-a V I j"^- La CjLuI SJaUe-oj L^J ^i (_yil! 3 JjJoJI jLSLa'i/l 

Lia jLjj^i2JI Cjjj Lai .aesthetic 3_<JLa^- 3_<_l9 CjljLp^.1 (_^v_oaj Jj sUjj^^ 

2_aL& 3_jJi^_ L 3LLLa 3Jl£.l3 ^Ir Cj_^3jI J^ 3_jJLaj>J| CiljLp£.VI dJJj q\ j j'a 
I j ' JLs SjlcLs (_,-&« =1-1^ Qi^-" lt^ harmony J^ m'lj a I la J -^J-^JJ J>^3 
,j_a jjjja J-tl SjLajJI (j^ J^>. <dLa£:l <_,£ L$J ^jU £yl Jjf O^J LpJ-^ 

Tjs>- 4JL9 ^"jtj^» "j /ySLaJI 4-aLku 4Jal 1 u-u (JjjjSLujjoS «_lLsI Ji^j Lai 

J.'^J' 1 .' TTJ 1 ^ 'Liuityo i_ijlj^ ^3^J JJ ' ^~'.' 0^ lS 1 -*-" Lillnll AUij .3oJl>- (j£, 
jjii^j JlvjJ .4_«^jJ l_3j_<i (jia_«_l (_5-Lc I J 1 a « J J I < Jlj 5-Jjl a 1 nil *\ 1 n-val 
Jj-3. . U , „ . t| j j . ^ » 1 1 ^_a jLj-u (_gJJI /- La 1 "j*^ \l allczl (jjjj^Lujjj^ 
I j^ La Laliij Jjj"iinlj iSjjLula (j^Laij 3ril"-ie^ ^>l m-vj heterogenityJ^jLVj 

a\ 1 11 'v'^ll CjL^jsJ Lil 1 11 ■>■ 4_l£ 1 _i 1 n-aj JJJ^>- (.jSLLa ->! ta-Ll l _^sj^\ ejSj^a 

. L ^ -La- ^ 4-jjl a i nil 



I Xfl 






tt\ 



i\ >\*» *\ 









.jL-aisV! jrtj 4^>L«JI ^ tix^JI ^& jVl LLiu 



Edgar Zilsel . Jj-lj>»-->l o^ JlSIS .4-lJl»JI 3jji!!j 
(^j^SLiil ,j_a 3-^U^. ujj(j-a Ijl>.!j (1944-1891) 

-/■ I nSjUJ -" J Ail t t^-J-^-l-^^S-^-l jl . TCJjLjjl 4S^>-J 

. [_g 'I . V.al JJ I U ', ^ ( j_ a I j_.ll LjjJiJ La lil L$J jaSL^jj 

J^l^aJI jl\ (j-^J o'"U>^' I JuiuliLujLJjl ^ L#j aLJ3 
3l_i_i /- I c j j La " (j-o I j^** l>~ ^J 2 j >l <^"aVI 

( jjjjj ( _ 7 a]l «Luj/L-u2l i La L2 ' U '^^' uj(_)^aieLa (_j-l^. 2jl 
i_xjlj_a Cj^Lj t_dl_L& c2^jl£ <tii (_J^J j j a . JjJj ^-6i 
. I 600- I 300 SjJLflJI 0^ La jiLill it-m.Lba <■-...■<<■ 

Ll^jLi (jlj ld_J_l^Lic (j^JjLcujVlj (j-<_L*-oL>JI icj_! 
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-< g I (j a jl /n^lnf i—aj^^Ji L&JJlJ>o (_^!' ra^jL-ulj.} (JjLj/JJ /n < j"i-iej 7j_&LLa 
SJljLuI (jL2j •'^<- a I- i - * J 1) (J J i "J (<s_L«JI jr_aLLa £>£. LLo L3^li>-I gLaloi&d 
jlji^l jj-o (JjjLiLjj (_£jJljJI (J-«J>J! (jJ^-SIbeJ ;j« a <L 1 1 (J1_uLjijVIj CjL*-oL>JI 
Oj_lC jl ' -JaJI (jl JljLO ( _ t 3 tlj^jIjJ CjLlLulj (j^ojjjj jl <_jjLxjJI (jj^^^cj (1)^'-^' 
3^>JI (JjJjUu i_2jjj (jl£ La (j\j x-^l>%X\ ( _^ 4-«jL3 <jj-ili ^JSj-ajJI (j2 dlljj 

(j-uLioJI (jh i X J i.gtl <ic.L<jj*-i Agj o i ii I (jl (3^-*J (j-o (< (j ' o ^ ' < *- ,L i^J 4jJJ3 VLicI 
( _ 7 ^ejj<Loj 4jJLu-ujJ,I CjWIj 4j^c_JI CjIjJ^I ( _ T JuL^5j(j\jvlj^>JI (_>iia-i (tt^ioj 
3 ij IU *ufc lilxljf (jL£ .3jelmVl ^yjiJL^j (jrUv^UI j-=t-JI JL>-JJ (jr^'j^' 
(dSLaj-ja^ja liuJi^JI (<sJj(JI 3l_JuJ ^^3 I ajiag ' "' J ' "| I J 1 J ' "I d^JJ' (J^J-" 
ja\ i n-val 7t_jj iSuj Ij^lSj i_ijLjtl!l >!j->-l cr^- I J ' * c " ' '". -1 J ' J aj ra^JLicI 

(jjjLLaJI cjIj^I CjjI£ (jil lji£_a .f«^jL-ulj.} ( _ T 3 ( _ 7 -«SLJI due. J 1 jy-^J-o I j S j L»j 

L^ajLa-" i n_) CjIjjI (j-o L&^-iCj i/a^j^i^vj ^^3 3jbe_JI L^LsjlL uj ( _ 7 jJI UajjiaJlj 
/_^ Cjj^ii (_ylll SjStU CjWI Jjj-J (_,-* «Ljjl2jJII (JL>-JJ (.j-^'j^l ^Jej-uLa 
(i-frjuaJLJu (jL^-JjJj Jj-2-J Lt£-(j-\_ji3^>J I ij' _ht^ .tiltj Jju 4i»-V (jLojl 
J_lSLJu3 (_j-3 (j-Tn 1 nL-u^/l (j-CLaLcjJt (jl Lblj IJJ (-» J ijl ^^-ufcJJI J^ uaJI 
(jlj_l,lj J 2 i a 1 1 fl . <i_^cl_<iiv! j^vl^>- Jjiiij ^j-* " ^ i a a ' a Llil£ ^ oUtl r 1 J ' ^ 
(J^jjlaLsJI L4J » I LaJ (jl^ ^J>J,! ^^-ufcjlll dxje^llj j'siill JL»-a (^ <L-utjjJtj 
i±t--^-Lll (Jj^Llo lIxS^j (jia» (_y3 <_£J1 jjl ^jlj^j £Lj£.LjIl>-l 4-S-iIa QJ K '"'J (j^j-^ 

(j^j 3_ijj 1 nil oLS^LtJI ^ tix^tjJI ^ (j)j o'^jj I^Jl^ (jjj-Il SjjJljJI JLt^.^1 
(Jjw(JI (3^^ ?- <J -^? , -''' oJl>-jI (_gjJ! 1— aL^jvVI ^ La -^"j- Lyvj ^j iSHJI (jl jo_a ^_a 

J_2Jj .3jjJij 4j^SLa «LLaL>- i—iLaj^sij Q^jjl^Lv (JLjvj 0'-'^ j^^J lSJ 1 ^' 

) J •"■"' \-c& I 600 4 i 1 11 (_jJIj^v ^cislj J S, i"i J ( _ 3 _jj^?tlll (<sl«JI j I <^"< »l j^Ia 

(jl ^j^>-\ 4_LjvLj (j_o (_gj-i l*JJJlS .(JjSLuj i^lLlILvj iCjjj1>- (JLx^.1 dJJjiJ 

LlUJI JiXI liila^j iSj^SLiJI a^vUJ,lj (jij-k-JI cixjtJI ^ Sj^jjII S^jJI 
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pJLsJI j9bjJ (fiUajSUI j_i 



(jl_Ju (_gj L£j-°t i_P^ «Laxa L&jLp£.Li L$J lj*v i u <i i J Q^jjLcujVI I j LaHj- 1 ( _ 7 jJ! 
i±<_-ie_iJl j jj La3 3-»-J-a I j" La scjj 2 .^. ,Utl ^3 -c£!jti!l ax.jj I j".al a jjs i*-jj3j 
dJLLatl fsJLc (jl i_)j4j L?'J "-"* lj-° 'Ls "^ + ^ (jjljuJu <_2j_*j La J i ia a J aj_uljjj|j 
3_Sj^v jj Jl-i (jij ijjj^l aL2J,I (_i a_j_cLx-ijvl (J^l^^. (Ja-oj jj-kaJ J^S ^ULa 
t(J JI o uiljJI *_<Cl»JU at mi it (jJjVI oLjIJlJ! ^ 3j_aL? Cul£ liiJj jjjU-.tl 
jsr- i ntl 5^Laj_u * ' a * i ^"j «LcL4^>J1 (J-oju jbjSLdjJl 3j-ALIi ^jHiM^ ^Lli-a iSjj£ 
A i ' a » J \l 5" <»VI ( j_ a jjjjLiJI jj^>«-> tj-C lilt i Jju L*Luiu iOjLCsI jLji^ejIj 
. I j"-> LaJ g-l "at (jj-^tj- 2 alj i Aj<'a J<t jlUt I (jLciVM ji I tajjl (jyj I diuJI 
LuJ-tl jj-al (_yi^. (j^LJI Jt-J-Sj (j-ll~Jj4j Jj-'y «^ < — '-*' d-°'_^- tjM fl '- L * J^ 

4 I J J I nil CjLs^ljlJI jljjl I— 3J(j"l I ii J (^^La^. /J-^J-O *J-l^3 (_,-3 L^lSLiko l±*JtJJ 

(_jj (S^-cSLol La «Lui£ /jjLiJ (jJI dlti (_p 4-<t>-j5 joj <j-aj ^Luis. I J jjil^LaJI (j-u 

L$j Jj-5j lt-^' 3juiLdu al JoLHjJI I jj'a Lij^-jf 3-ajJLa oj^ LiuL? . ^Ij w n liitj 

(Jj^aijJl (j-o »/j i"i_) OjlSLai 7"J-13 eJj-^" (j^l I 'nlr Laj iLljjLS 
j-AJjl S^JljLLo CjLsL2j i_LtLui tljL? lit I or «Jj (_gi L^-lLi JsLijjjj oljj 

(ji Jj-Ij (JLhii ^J-* - 1 (J-*"^ Ct^ ^ J"*' (j-^ t^- 1 J ^ "^ '- <J -^h 1 Ifl'^V lt^ (*i*JI 
,-il a I axil r»J ■ u-2j 3JjLjtA (jjs T-j^Liil (JljjjJI t_z^ 3-iL>-54J 4^j^Ia J .>.ai 
iJJLlAj /oJjiil 4^L«JI (j^aSI i^-^-tl I j^i'a jJljj CjLsLoj i dl ij'a :(j\j£.j^j^a ^1 
S^ j i n a (_yJI «j-ll '"■ aaL (j! Loj (_>iajl i^a>JI tiJilLi /n i n" V (_£_>^>-l CjLsL2j 

ja_L«JI 3-Aj ' / i M-a-a 3Jl>-Ij S^o J-4^ 5 ^ JJ J i '^" " (jr^ * lJ 4 JL ^ Ualjjil 

j^'i/l i (j a j i a -- 1 1 'Ls-J (_,lr SjjJl^JI 3_ujjiJI flj I ■>■««■ 1 1 ^^3 LojLS oljj (_gJJI 
4jia^Lc.j a_ij<_ca a IS i"i a jjjjiajj joiaJI i_ul^>- (_i i±*^tjJI a_<i^_a (Jji^cJ (_g JJI 

L^jj i"n«J (.jJ-tt -" j"jl '^^- jjl_i >l fl^klVI ^1 (j^ujJLtl (JLo It I U a . La Jt>. ^JJ 
(jLjijVI Sjj i m1, ^^jLjlAiJI jjU"II 4ji£j aJL2jJ! r-jl ( _ T jfc j-ilo L>J I j uajJI ( _ T 3 
dLiJl La ^1 i njVI (jl_i (J-LjUjJLtl (jJI vl 2!ig zl L*iti (_^»-Ji J-itj .7tJjLltl j jf. 
(^2Lj (j' J LiSUI (j^^iiU (j aji j 1 1—^ (ji ^jJI aj^ Sj<tlj *L? jJI /&L-u (^3 ^^Sjjj 
r-jlj ;_gj Mijtl (_L2j«J1 jjiiJ a^ia tilt jj jjjjLjjtJt-a ja^jjji (_yl^. CluJiiKJI /oJjl!I 
i Aj • aj (j! aJl_Jo (j^ IJl^S I at *""•' I (jl-JjJj L?Ji ' ^,'J.: (j-°J tCLaiac 

«A-aJI (_5-Lc Cj3\ (_5-J-tl 4-j| j < i"ilj ^ a D *- 1 1 jjU"ll JlSLtuI £)C (jjiLltl jj^i 
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Ijl i ii a jl I la a. jl IJl»-Ij LuL>- l)_9^ o' J' jLj y * «uLa /sJjlII Lai .^^jLtujVI 
jjjjI—lJI ^j^ * ' (J - *-^ J flJI j^LaJ I gSJ i ■■ (_ 7 ^j1 Cjljl lull «u_4->- (ju jj_a *t_LjJU 
j-a^l [j I «" La lil I . .-. j . .-. -^ -n 1 « 11 Sl_iiu_i jJLl <liS lillj 3j-<tc /^ (jj i n M 
4_aj I » a 4_lJc_JjLj 3j-l3 ( _ T 3 «GI_iSiJ joj j^C ^LLa LJjl i n"S 4 ^j** 1 (Jjj^sLflHj 

. 3.}JL*-a d_i£.L<Ci>-l <— Sjjia (JjLfljj 
(±<jJi^JI jsiaJI 3j_&LLi 2_<_ulj.J 2JUa-~u "j-Jj-lj l-£ji ^-^'Cr""" "^ tiili q\ j-jlL 
(jilala (jj9 pjj^sjj,! I JL& (_jJI <±^-LJI j La j La lil (^SLx-a j_al dilJLS itGI ifujj 
L^JI (_,i^- CjJii-i (_ T J-a d_cSLa-« •» j i aJ jo-L»JI 3j_flsl_Li «L-ulj.} q\ (JJ3 ji . (_yC L<CL>- 1 
x_a *L»- i±uJlj>JI /«1*JI jj jk jj^j (Sociological 2_j_cl_<4i».l Sjj-t^a 2JLu^i». 
SjILill dJJj (_^aSI '^--^ 4jL>-lj_a /_ i iaj 2j <_t>-ljJI (jLfl 4_ujJLll 4-lII o i nijjl 2jI Jj 
(j-C (_5-tCJ • I 650 4 i i ii (_jJ! /j La i "j II j j . .-> » 1 1 2_jL$j Jtla Ljjl o i ii 2J3jj>_aj 
CjLxj-J ( _ T i CjJJl^v /. o I < II j jS ii" 1 1 jjiaj (J^>-lj_a J''*,' OmJj'J LdJ J^JJI 

^jSLu^msdicjI^ji ^ juji L^ia^jjjVidj^LsiJiaiuJi^jc.^ji.f a^LS 

jj,^..tl (jul 4_ojj<JI Sjuii^JI (_y3j 1 4_iJ3j_iiiJ I CjIjI i^ajJI j^*_' (_y3j i/<uJl2JI 

4 o i ii > p i nTt (_ylll cjLaLsiLlI (jl jjt-JljJj (Jj-2j Lo-cdJi (j-a jikal (_La ■ ujJI 
^iJI cjLaLaill (jx. 2 1 ii" i ii a ji Lauu 2 1 1 a a La <". unl scientific cultures jsiaJI 
i_k-Laj CjLsULj L-^jLj (Jj-lj I J a i aj (_ylll (_3-*J ' lj,j ' "J ' (*Lul (j-a dJu 

^lla 2!<jJl^JI LjjijjI (_y3 /<si«JI SjjiLLi LdJjjLS .culture halh- scientific 2_iolr 

(j^jjloujjl I ^12». (_ 7 jJI il iljusoV u j^jjj J^>- (_yJj S^jLLa LluLS 4juI JlJ (jl jl 
^yfl t_jJJ-II sLU^I I j""^ (jlll i2jljL>o^l ^yJI 2iuiaVLi «LajJLll (j^jSLioJIj 
(_y3 ciutt. J I i— aj(j"i i n_t (3^i (*J l!LH3 lj J-a 2 I (jSLi I i J "J (- La i "j 1 1 j j . ^. » 1 1 
i±jjJ^JI jolidl J^La (_yLc (Jj-^^ 1 cljLaLaiLlI (Jr a2fil"i- : m 2j^£LaIli2jl3L>oVI jj| 
(_ t jJI 2_j£.LiIL».VI i 3 jj La 1 1 (_y3 LuiLul i±xjejJI lJJ()" i nj (jL? (Jj n_!jJLll (^ 

. Luis Ij-al j-iSLfllll dll j cJjLa. 
3|_lj>JI 'L^-jI (_y3 ^Ljufc Ijjju J ^ mi_) joJ (Jj mi j II «_<ijj>J,I (jLi (Jjij olj-i 

^yJI feudalism g-LLaJaVI Jl^. (j-a J I ?"'i^l S^la (jLiI ajL^-ii ^ JJI j_l»IIL^ 2jsLc 

2ijjLAJ J>Sj Jj-lj (j' (j- f^J-" C3-^-J • Ul^ lj-a tpljl (^ 2jJLujiijJI J^£. 
(_^vljj| (j_a (_Jj-J «ui VI liJI jj! Cjijia (_ylll J^J-iuJI ^-*-j'-J I "j i«* (jCL»-LJI 

VLtll jj jU. (^a 2jinL-ul /<uLc^ ("iK mi L^J 1 ^ cdJij i_il JajSb L^jJI SjLiVI 
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2 La pj a 5-jJI omljJI J^xl (jJjVl v^jLIjLlII <jl (^JJ Vjt t-"*^ "'j- 1 • £<JJlj*JI 
L^3li 4-jJI mljJI <LcjJ I j/« '*'j gla ^^jJI setting 3-Ij-jJI tr IjJa ^^JJtli 

2^jl ilajJIj 5-LalS"ill I Aj *.! \x aj Ijj_uii3(jjjjl -ilj-a^l t_jL^sl jjj£j lilla^j 

1^ La - -.jj tl jjir-ull jjLjI ^^lUaVI »^i>J,| ^ 3^L2iI! j£tj_a Cr* oW-^j-" 
^1 '"■ 1 HJl 2 at aUI j£l>a (j^ ^^ JL V 5-Jt omiIjJI jul^c *L>. JJ3j Lai 
i_3Ji4J 3^5^^ ^-j-J CiJK L4JL3 i_L!I jjT <:Ci£.ji Jl (<si«JI 7-Jj Lai . towns (jjJll 
Lgjlj icjjjl jjf Ln£ iL^ajji-jj SLpJI Sjjj ^ (j£La-« jJlS j-j^i J^ i'mil (_yJI 
iTT j t 1 n'ltlj <_)j^>JI (jljLjLO ^^3 jal«JI (J^t i" 1 nV 1 " 1 1 » t U" 4j| jj.0 4_JL>- <JJ-iLS 
JJ .' O'J 4_L}JlU >Lbi SjjJoJI joiaJI 3-C.jj 1.1 uL2 (jl /yJt^jjlaJI (j-a (jl£ I jj 
(j-lJjJLiSJi, I (jjjJI (JL»-JJ 3j_jJ2l (jl_j_&j i_u nLb (ji (j-a Vjj /tt^jjai (_yi^- 

. JLiill i—l>-j <_jjj>JLi (j^a^JLiiiJI p^Lall qLljjjJs ji Sj^-VLj 
cjIj_L> (_5-j-II cjIj_jJLLII (J^>- J[>!j t ^jj ' aj (_jjJt <~il ia^M 1 1 (—Ijl oju* 

diij (jrJl-J La! i5-Jl oinlj.Il Jl££: ^1 pLLaSVI Jl££. <j^ JLflllVI Sjia jjLll 
CiLal liuSla Cjlj^Laj 3jj3 duLS ^u , ,.jtt j j . ^ « 1 1 3_jL#J (jl (_3-4^ ' " ' t k* »• N II 
t J ' a q\S La *lj_<-o ^ fl-Llig-a Cj2| liJI jj| Cjj^lb jJila . «L*jj-<-u 4_l»-jJjJSj 

t_ij^>JI (jialj-c.'i/ j^j- 1 n j L^_Lo (jL? La j) 3^C\I j" , ,.Vl » 1 1 nil t^LijLj LcaL>- 

("iU"ii ill t j'll ^ ja dj-^jlj'X"tl i-JjjU"ll ^j^^l iaa» jj.'t Lol .7-^LtuJI r-LlJlj 

^ j ». (j_o '"• I t* L«_Lu i'L^*- (j-a tj-fj^ V^i <"n nl » t-L<t-iSLl 1 j l£Lul£Liil (_, olr 

j ifclalaJI ij\j CjL9^L»iI ^jj 1 nil -j 1 ..A'tl jl j_jSLaiJ| <_jjl 1 nl j_ij ^If (Jj^i-I 

.SJjjlJuJIj j^txJI SjJ (j-o CuLt-iJaij causal thinkin pLuSiVlj 

q\S Ja-J ■■■j tl j ,^ . II »_<iILj=_a ^^3 ^J-AJI (j' ^ j' a 3iIL\II 5tA^\< tl Lof 

CjLa^Lc LgjJI i> j miIj I gjJj ( _ T AJ-y lt-^' 3-cL«j>JI ull 2jj JaLpjl LxjI Jajjjj 

4_l>-LLII (j^ Jj^J! 7"L>o jLca La_Lu L^la i dlS aJl * J"" 1 "j V Cj^l_caj Sjtjlaj 

^"1 » I La3 (^ jj-aJI 3^3J pi j iSiL Li&j 5-JI ointjJI jj^a ^ S-oLuaia^l 
J j c j_l^Ij_i j (j mi" /<Jj .nterprise of the individual 4_«-jjl ui aj <i"l^j-it-j 

(j->-J (jji^Lilll icjj '"'j j tii q\ La it , il ,^"aVI (jljLjLa ^^3 I i n'^Lij c-IUaVI 
^^JLs. iUj , „jtl j ,^.tl jji.|ji ^^3 aj j j , ^ 1 1 (jjj,| ^^3 jLallJIj 3j^J,l pLLLaJI 
jjlj_aJ Jl^*- y (Sj (jj-Lc (J-ajtJ (-ill j_j| cLuLSJJl a£\ i u i nj-a ji ^^3Lu_A Ll>-lj 
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3_i!i! (jJ! j-a^l <bLgJ ^yfl (j^aLill! dlli ^jl jj i3_Ld>lj i2jVjLe-a -ti^jj jl 
<LcLij>J1 J aju j^<A~tl aj &Uaj 7-LU?j organizations 2 a l~^-t I .-,1 .^kr.tl 
jlj-a'i/l jjj -SJ^tJ lS jJI <_2j_»JI t_uvjjij ijJ^LuJI j| collective-mindedness 
»_LLa_a i _ 3 -i^ . L#_ul (J3-<w-i-> Ct~*"^ 4^.Lu>J1 Jl-uLSj j^in p gjl a» j la jj_a Jl^jj 

Jlj-La (_,!£. «CU^a ^ jLji (_gjJI J-&UI ^j^JI jl >»-Ll!l Lblj 5_JI oiiiljJI 

I jj . Ua-a_>Ji (JJsl -ilj-Sl fll la ~-"'JJ OjL^' UJ ' n^LLa 4JL11 uj o.iljL>-ij «LjLiI 

j_LSLiiU 3-oj^La 3j_Alii i_l!I jjl »_<iJ^>J.! (^ ^jj-^ (.t^JI Sjjj^J! 3-cjJ li*jL? 
/<JI_«JI ^L^ j iLa .(_d! Jul ,«JL*JI sLfLil L2j-i^a LL>j-<i diloj 0JK5 (j^JjlJI 

(jl LaJ 1 " ^L9 i4lac 4_i J-2-JJ 4-<-ul^>- 4j J <j ud La ^1 < aLLaJLl 4-jL$J (_j-3 (jSvJ 

CJl£ ULU ' almJI «U JLs U LoLaI&I j_l*j V jjij i/oJjJI Jjvj ^^k: jLjJLoiU 
j£LaJ I Sjj i ii a (Jul£ UlLla 4J| jl i I J i a S '" J ja^JU^Iij (_p3jL*3 Jufcljjli liJLufc 
djLoj 3JLx-a 2 j i ii -r h /olaJI (jLa jJiill 7"JJJ ^j^y* - all I J clua. J I (j-a I^Lv 
CjLjlxjj>J,I Lg-JI j ii" ii" 7-jij ^^-Aj-^^-aliJI jJLJI t-jj Lai . JjJj Jj-oj '- <4 ^ J'j>" 

3-£> -T ,; "' ^LU j-j^I L^JLa-.ilj-a'^l <jru LpL-alal L^aLu l^a (jjj V ^pJI 

7-jj (3tH C" 1iL9 .43LcuJ Jiia ^LcujVI «_ojj>JU LaJl>-jI 3jj3 -" la c I j 

idjlmll (_y3-ljj 31*>. (j^J Sril'^JH jiLill oVLsca 3_al£ ^^Lc ^j-oJjlII JLfljJI 

' .'L? ''-^Ij cr- 1 ^ 3 ^ L7^!w>- a ^' ' ^'-^ct^ 43-23 i_ajjj/ L^JLa «_oi>J,l l _^ Jal liuJIj 

j J laj V I jU, Lai . x_oi>J.I ^yS jlj-a'i/l (>u ola>L»JI (^ g mij jl J^LseJl jl 

social instincts 3-j-cl_o-i>.l Jjljk. 4jl»-j^ (jLa 3^L»JI (j^LJI 3l_p- ^ dilj 

jl Jj-J-1.1 (jL9 /<sJjl!I (jljLjLa ^^3 Lai . 43 L? «_ai>J, I jlj^'i/ 3_bLiLa £j\j£y^j 

scientific ^^oJjiJI (jjLtllLj <-2jju La (ji^ 3 O^ ^ 1 .'-'*' 3* (°-y ^}4>^JI CjLcjJJI 

. Jj-Ij Jj-oj La5 co-operation 

C-i-Li-aj 4_j_i^Loc 4x.jj (JJi-flJ Cjjjiajj 4-JI o i hIjJI Cjj^Ji l-*JLu ii— slj^alj 
3j_fl>Ll3 dJLLj (j-\_i (j_a (jLSLs .iJliLfliLso^lj i-Llj I i n II ,j_a SjjJLa. JaLaJl (^ 
j j V i iilj CjuI i n ->JI ' La j ' '--j (JjjLlSJIj CjVL«II>-VIj 4-ul i n^l CjI^jjJllJ! 
J 10 ^° "' p ^ r ^ ^^"** (j "' "I (_,lr (jjjjijjJ.1 vl ,^".aVI j j jU. Jjsx. JlSJj .3J^/I 
quantitative ^^-a^JI g-g^XI J'^' a (j^U-i Vj . ^CU^j r j i iijjj ^yxLiJI i±^tJ! -^ g-La 
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"Cj " ' "J^ J J ' a * ^ '"'^Jj ^"' i_t^ *jL"'i J' J- 1 ' ^1 u^~d (*^ ^j'"' jjij-method 
.^Lxj-uIj-II i\ ■ ^■"■V^l '"■ ajV ( -ll| ,_j| ■ ■■^11 j-i J Sail a j LajJIj JLaJI ^fj'i^j** 
jjLsjJI Ld-cu-ajCjLiI intJI Jajjia «double-entry bookkeeping b^^jjc. Jj? Lai 
jj*j j uic (jjtoL>JI (jj-ill u,£ j-$> £. iLu^3u_s!l ^^s jcj^ <_)Lo ^^a jjj jJia 
. ^jJjjc'Ij L£jJ «LoJT (_gJJ! Summa de arithmetica .((i_il uuJI ^ 3JLu,j»i_!b£ 
C^Lil mtJI daj-uaJ (j-ulajjj? jl Jlj>o dJJj^j . 1494 2 "••■ j gloj LucaPacioli 
oLilJJJj JLftcVl Sjcj^i^a ^ jj^j^o SjIjVIj 3_JLtl -ijljll i2j>L?w 1 io ^^Lc 
LSLoLSLlU /oJx. JjIj jjfcj Simon Stevin ;_* ^" i •■ (JjxjLui I j p£ cr-*-" ^t!- 1 ^ 3 ^-" 
2 ii.i Hypomnemata mathematica . niL^LjjJI ^_a CjIj£Jla» 4jL£ (^ dllij 
Monetae 3_JLU i2jU->L^VI ^ (j^jS-ujjjSL! ^]i> LiL£ liili ^JLc jj . 1 608 
LjLiaJs (^ cjUcj^I a jlsI (_^o j-P*j >*j 1 552 3 (in (__,£ «Ljj^ . cudendae ratio 

(_,_£ 3JlJ J_*JI oLiljll dJJj JJ4I3 (_gt-LdJi J£ jl jjfc Jj-lj "Lh! Loj • -5>S-iJI 

2 a \l ,^. n ^j^e-a (JjSLj (jl <jSL«j 2-3jIiJI l*JJj 
jajalll I «La*dL>. Sjjj^u J ' ^*" rt Cjn iriUjjl <_ 3 -ftj «L_lL^jlI1 ajLuI » **J' Jj'^"'* 
JLjlo fj^ jj'Cii'll (j-o r- j'll till j J^l <"n ntj (_yj^ SjtJI jj'Cii'll (—iLcai (_£ JJl 
3_j_l^Lj_>JI jj_aj_ll a! JljJ-"ii h1 J-iljJ (jl ^ilo l5J-^ • 'I LQjJaVlj Ll»-jJjJcSL<JI 

,_^o i— il iii-gll ^yjjijjLo (_jLjS ^ j-$Ia sign of mathematical equality SjjLuiiU 
(j-j^-aLLU (_L? (jyJIj aLSL^JI ^l tflj-ii! i_jL£ jjij Recorde jjjSLjj i a_jJl2 

L^flJj-caJJ )> 1 1 nil ?"LiJl ^^ Jj_Ls^ -iLjOjl ^^ CjL_ujiIlJ! i—x-ual ja^J (_j-tAJ (JJ jJl 
uj& Cjj (j la La Jji Cjj^li L^JLs 5jj> mhII jj i n'v T1 Lai ./a^j^Lvj J^L>- (j-a 

dJLLill *L«Jx. (JSL1 Ijijtiii LJaj. «ui (_ t 1<ijj il Stevin (j-l^LlIuJ ^y^Ljj (_jLj£ 

Lift (j-aj . 4I4J1JI liLcoj ( __ r i^lj2 1 7r 1 ii<i_i (jjjju-ilij (jj jJl (JSj 4 Mio^al jL>oj 
j -"-^ (Jjj^LlmjIj j '"-^ (jjtxLiJI (jj-fljl (_- r 5 4 y i<iujj1 CjLoJjXI (jl (JjJj l£'j 

cjLvL>JLi Lkjiju (j-oj SjjLjtlll Qui 1 n->Jl (jjjjij ijj2 1 j»LiJLI /_^ cr-"^ <^jLs 

JLuiJ f <jLlJ (^^.aIdIj^I (_ 3 J*jjiLaj (j"u "^Jl (_ T 5 (j-LmJ (^11 7-^1 I nS «L_L>- Jj jjSjll 1 

2-mJ i^ll (^ SjjJlC (JliLiljx di!i (_,lr J(j luj ___ r jJl (JLft£,zl (_>oj . (Ji_j^jj>J I j 
LJLjjLjj ^jJjjcLi L^jJjpiero de Franceshi mm m tlj-aj jrhh^ <— il maJlj 
Leonard Digges^^ujjajj jLjjjJj -*J3^J ^jLiL^ di! j£j LJLLjI ^Tartaglia 

(jjJiJI j; S[ a a (jL£ (jLa . LuUi (^ Stifel J^LlLJuj Durer jjj^j IjJLLso! ^s 
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t_jjs\ jJUl O^j-iiau^JI "j La i u (_gjJ! Cjl^pJI tLj^-l cr^ Ij i** la j ,*:.<- (jjoLcuJI 

(jL£ LaJLs Diophantus (j.ri'tLa^-pj (j^^ujJ^jij (jjj.uii.jij (j^ j-JJal Jlilai 
(jJJ S^vbtJJ L^jKjlJIj all Jul iIxjJl^JI *_«i>J,! t_JLLi SjUeI^uI <_dJ J 

Ju3 "Lu^LajtJ sLuial ul\ jJgjJI (^Jl oL>u ^Ij joJjlJI icjj (jij (JjJj (_J_9-S-J_5 
public 4_aL«JI Sjlj^M (jl J_j-a (j^ CjJL>- La^ l£_>^' dhp'-i- U ^ r ' " ' * ^ 
c-IUaVI j ,^r jjkljT^ SI^l^o 9-Lbj^l Cjjl^ U il iQ^JLaJlj adminstration 
3-flHa-LI oLlSLHI tjla i3mi» j-<JL2j jl <-2jju iill jJT >liuio (jjJLUI jKj 
i_3jjl!I (J^e-a (J^o CjjL^s (j-ujj^ji,! L^jjLu-uj LglLalmj absolute menarchies 

(jl jjjAJJ I M<jlj t _ 7 -J-ol J I nil J-uJuJI tijjj (jLiJJ (J-« (ji^J * 1 U Ml 3 1 M Ml JkJjLdlUlj 

Lai (jk ill J>j (^lll S-ub^jiJI viiljis-VI J^o' I /K\l^«^j<'ai<lft'.T<-,^IUM 
aJJt Cjj^la . 4JJI L&j Juuzjs 4-U.^Li^. 4j<jjU (j-uljjij 3_^jSj;ta (jj£j d *JJ 
jJjjajjjijCjjlSLjJ 1 jl "i i(j a j j uil j^jj 1S1C «_iLtuJI (jj-2JI CjulS (^ 3j£Li!l 

3-jIJlJ (_^fl (jJI ouiljJt *_ai»J.I fjJS 4-aL»JI tcj3>U1 jnti ^^Lc (jV! Llot 
(Jji La£ 4_l«JL*JI 3_cj\_J| j j J La I 4jjj^j^3 Cxjl£ p uioj I (jx. j-J-«3 (_5-*J 0^-&£- 
* £ t- xl ui 4Jj_3 ^^cLjuL^-I (jlViia (j_o pj_iiajj,l <_2ljj3Lj /all (jl (_L^.2j -JljJj 
1 I 600«Lo-u (_jJI I 300 Aj-uu J1JL0 jSJv I CjuaLJuil CjLjj~ii na Sjj^lj (j-u (Jjj_iii!l 
sLcj-JI i—iLjt^aij (j-<_L*_aL>JI (j^-uj-OlSal (jj^SnU CjLjj" mXI liltj JuLiaSjj 
(jjH>-LJI Lai .(J^_ij3jj>J1j Sj^J.1 g-l ' ' — ■ T 1 ( j J a (_£jJi-JI (JjiaJI t-jUej^sij «LuLtujVI 
ljjL£ J "'■» 2 i^a-g-lll jj^ac (jl_il 3-ul 1 n'l^fl <tcj\i!l i—iUej^ij <Jl)L*-aL>JI ^^3 
jl ijjjjLiJI (j-^j -1 j~ '1 S. "j 4a£.LxIl>-Vl -1 Jj"'lj i' JjJij»JI JlajI ^1 (jjj^it£ 
/s_&lj_La ijl flga.] SjJij x_«jj>J,l jlj^i tjjz <1)L^j>JI ^1 (jjj La ij Lt-Lo--w ljji£ 
(J^jjSLj l^>-!j Jj i4_LaL»JI CjLjt^UI ji 4jL>J,I CjLiJJLl SjLjSjI (j-a (jjjijlj ^iila 
4_L^3 (_yk- Ij-iLS ja^jl j-A L*Ui (j^ jjii ii^ii in-a 4_lJuj^L!I «Lii!Li (JJJJl^CJJJ 
4_fl_uo (<s-^_i j^j LiiiJ dUju IjjI£j x_«i>J,L> djtj^JI '"«! S-lL-JI jlj^Li SJlJsj 

^Lxic.'i/lj jLstllLi 1 Laj? 2 SjjjJI /o^jLs^Lc ^. dJLufcLJ hjlJuJI SjlSjj SJLiiJI 

3_jjJl_lJI (Jl 1'* »l (_yJI (jjj La *_' IjjIS (j-a-a liJj-Lill i—iLaj^si (j^ (JLi! JWjJ 
-LaLaj «LajLaJii-(OjiujL>-j (jil Luk (jjo jl ^"^ » Ij • aLaJexmVlj jLit^aJI SjJij 
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(jiiillj liberal arts 3j^>JI <_il jVIj (jjiiJLi <-3j-»j (jL? La (j-u 2j3j_,jj Qj i j S-i 
,341,1 ^ji LjjJj }L«x. cjIIqjj V (jlll (2>4ll c^Jl£ I jd .mechanical arts 3-jJVI 
m£J <JSj c3rr^J "^L?^" 'd* tJ^J-i Lj-u-1^i 1 J ^c-A j)j_c£3 LLa j Q^_L*_aL>Jl ufclj (_^j' 

(2^u LuLs (jl^ (_g JJI ^_>l=jljilllj 3_j£.Lxl»- > ^! oLcaJsLuJI (jU Jj-lj Jj^iS 

S-uj^l CjLUI Miitl ij^-ij SjJJ^ *— ''j'-^- ' . ' ^ ^~'~ Ct-^' 4jjAII l_3j^JIj Jl or ^M 
^^3 Jal mi ill j^l^v cl^ii Jl3 (jl 1 nlll ^3 2^1 ,^"aj 4_jjLj^ 2_jjfcj_a i_J U"~ (Jill 
La lj_uSLs .2 <>> j III j >^r- «_4i^a ^^3 ^j^Jklj ^-ufcjlll J-a-K-l! CjVLjca 2_aL^ 
4_j_j_LaJ| CjLoJJJ,! /j I c MjjJbuJu 4jlaL>JI (j-° (j^vjjtij <jjjj! sLoa^l «_c3 
CjVIj jo-^-JjLji Qj-ajLa-" 1 iU IjjLS ^>JJJ! Q^>-lj^>ill Lai i«LaJii!l I J pa ct-*-" 
2_la Qj IS mij rs^JI ^1^. ("s-^jJI jkij (j^ (M^ ra^lLaX.! 3-J-iLj (j^ 4-».|j^>J| 
*_a i ul>- ^Jl Li_l>. -n g ' ^«" 3Jl>-1j 4-d^Ia jui^ (j ij -^ i 1 *~> I J *_j_l*dj 4_i£.LaH>-i 

IjilSVa l_ijV| JL>j Lai . i_La!^J! t LuiJ! <jjJjj ^511! ^MjLHIj j^>L>JI 

3_a-x^3 (jj ^'^'j ■"■<" «_j1^J1 (jjJLlI ^^a (j^jLuUI (jljj t^j-uLuUI ^_a «UtJ3j ^!ol 
^jlLsLjsj white washers (juKII *L«j JaoLpJI Jl or -i i aj 3Jl>-Ij 3_j_^_a 2_cL«^». 
^ j * j 1 1 cjLcL<ij>JI )«-^3j j o"i »lj . (JjLlU «Lb ( _ T a a jca-'i i n") (_yl!l 3jL*j>JI 

3_jLjJ JiJt£. LJLLsjI fj^ ^j'-" ; (2>c I J i a » ' JL-ajiJl /oJ (_yi»- Jlj-U! lilli ^jlr 
jjfc La ^Ir dJJj S-j-l^JJ CjLcL«j>JI JL>- Jib 4JI Jj-iiJ ij miT (j^^l i nil (JJ-2J' 

(, Ir JjI (_>ujJ «LL«Jj i 1500 3 1 1 ii ^yJlj.^. ^^Jolj^b j^jLi^jJ ■< j«* ^^a ^LlLc 
(ja (jlS" I jl La J^. ^L* Jljmt ^JjLu tj& <_l!I jj! t_jLjSLI! oLL^ (ja dili 

dijlj (_5-j-II oLJu^mi (J^L>. (j_a-(jj^LijijJI (jLs jiilj .4jSLuI£LlII q^JjiII 

4-2-lJ3 (^1 j<uijuiij (_yjJ! SJlJ^oJI 2^^L«JI (_,i^. JJU '^*„'"J3 ' ""'^ til! J ij^>- 
sLjijLi^JLi 3Jlx>- 2_3j_»_a q^sjIuij j<u-ujJI (2>2 (jl jLp^-Li dJJjj 4jljj3jJI (j^ o U"i U 

(JjJlS^j Q^-aL^jJI (jL? Ijj perspective and geometry, j j U>L_Ll.l jl LjIj_)-IIj 
Lai . «_<u^>J.! (_y3 2_LaLu/ 2JlSLaj Ij la sej (jl i_^>^ ^-*^>" Ajltlb - gljlia ^Ir 

(j^ j-^ji3 SjLJol -i j '"* jjjj /n La 2_j£|jjij>j| oLaLiiiij^V! -itjjj (j^c^iiJ,! 
jls.1 ^f (jf ' «<!■ aj (jLa i2_^LvuJV! 2Lcj_Ll! t_jL=ej-ol i_j^Vl JU-j cjLiL^ 

3jj-ca (_Loj ( _ T 3 2^j Laj_LC (j-aj *jjLc SjLii! (_JJlji1j 2 till j (jli jiuk^S j (_,i^. 
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S^Luij jl j-jLc j£j-* VI tjj la -»■_' IjjjSLj joJ (ft^-il (j-a ja£.jJI (_ T lc 'Lj£ljJL>JI 
i_2j^>JI JLvj oW (Jj"0 J>2jj j ,^.tl tiili CjLilj^ (^ - jtl »c? ^1 2 dlala. 

, - 1 1 -» A , ,-. jjj la i "_« i_l!ljij| IjjLSj ' 3"'"^ J ^*-} *-t-L<t--v Q^Luij IjjLs fs^-Lcll 
jLjtA dJJjj Ij^jJLa Ll>-^J jJSj] I (jl Ji-La (^ 3j-<fcL> CjL>-L>o (jj ^ ^ acja 3jJL>. 

SJj^jj «Vjji i a uij^I jJila . JjJ^a- JLv (j-I] 4-JLv IjJjljj *_<cl>«JU ^i SLpJI 

Ij-oLsij liJlVLj-u'jIj (JjJ-^ l 'J^J 4jJ3JlLa1! I^jLu-oj 2j^ e _J| «L>-lVm 

Lai .ja^-LUIj (jjjjilll CjLlLoX. ^^S CjWI IjjJej-uj < .'<jHI Ol>^'j LTl»'l_)iaJI 

ij^ji ni IjijL-oj <_lI1 JiJl L&jaJL2jj <_i_l^JLI cjLcLxj>JI jjJl»- tVjji jjL>- j^j 
2 ij I U (^ i 'I in >Li !jJL£ AgJl^-3jjl uaSSVI 2 maLUI J«<n-oLc!j^>.yLi 

j^c (j-CL>-LJI 2_ajJLo (_3-^J **JT3 "^ I 4ia3>}lJtlj cr^i^ 1 ?-^' i—^AJlaII (j^ i iii nji,l 

'ct> o U"itl jLjj (j-o liilljl <jSLj (*J *-*jj c 5 -*- 1 • pLujiJil (j\j 4jjj i nil cjLsImjJI 
CjLoJJ^ (^ -i gSI i i u2? j^"' ^jlr *JiJ V Lu^ tc^vj^I ^Ir 21^-v Ij'iK - jl»l Jj 
4_L£ dJJi (j-SL!j I Jlj* Llojj ^ <_,!>. I olr /a^j Jajsej V jKjj j ir-ntl lillj 
/o_L«JI (j .1 j i ii Lj (j^ ">-^- ,< -I lS'-*-" (*'-$-" Jj^' (l^ ^\j *'' ' '"'J ' °i * I S'?^? 

.tiuJi^JI 
(j-o (^^l-*- jJ^ (jJj '^^r 1 *— ^" ^t!-*- 1 * 3 OLcLvj. liiUjI (j^J (j-o (jLS Jiil 
j^JlJ l*LUjI (jrj-j (j-oj <= ^J o <" **-' (j-^ ^ <3 ^ i » .' y 1 Vi i ^i* (jl i_L-j-2 2ijjiJ,l 

(_L«JlJ Ujji^a 1^3 JlJ>o La LJLc LlL*J (Jj i(j^ J - u J L -'4i' w 3 lji- i '' jL:>1 ^'j (j^jLaJJIj 

jj laj idivision of labor J-«-«JI -_;•""' Ijl^o (jV L*i!ij i,jjjLjII iill3 J^ ^^a 

cQi^a 2x. L<t>- Cjj^ia (j 1 (J L>J I l*JJj (j£, (j a -» a i J . 3 i a J ' 1 1 j Lac ( _ T 3 »Ja^J 
-(j^-J-u JlI^XI )) (<i-*-u1 I ^^'^ (3^ aJ Cj' (l)^- 4 - 1 J '"'^ (j-u^L>J1 (j^JLJl (Jul 4^^_a^_a 

c^aJj /<s_<j<jJI ,j-2 1 r jj-a!23 jsJ - ggj ^j" (jV artist engineers-« ( ji-iL_L ( i!l 

sUl^Ij_1I CjWI •" j i i aJ ja^JLtcI i".l o i"i LxjIj CjLuIjJljLSJI *Lbj (_LjjL»Il1I 

js_&lj_j L*ilji^ . >lsI jJ,Ij 3- i ^-^' ?r^li p^L2Jlj ijj mil sLbj olj iiill (J-^j 

jl Ljlj|j_lLj 4_caL>JI <3_<-uJl^JI ^jLiA (JjjjijJjj iSJjJl>- LcLij-ai (jj * 1 1 aj 
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(jj uij ' j 1 1 L^agj-", , ,ij 3_i^Li. dajj '-■ Cjlj^i ^j^SLLjj perspectivej-tLLJiJ 
Bmnelleschi. ^jSLcuJ^Jj^ dillji u-uij ^^l^. (jL£ .^JLax.! ^ 4jjLajJ,l JL»-jj 
4jji£.LijtA j^ji (j-o (jlSj . I g-uLjj 1 1 "IJ5I3 3_uljj3l^ 3_l3 ir«« ( 1446-1 377) 
jjjU^Jj (1472 -1407) (jjjJI IWiLQ^j (1466-1377) Ghiberti .^j^p- 
jju i^jJIj 1538 "LLm 0L0 (_£JJI ^jjSLijjjjjji^JLflj (1519 -1452) er Aiial.j 

(1571-1500) (_, mIL mi* jjjJUixu - j Lu (j-a (jL£ dll j£ 1 alchemy. «*Lui-pJ I » 
(jL£ dllj^j . I 1 n'tj^la S-bjJ, Luj^»- L-uJiJL^-a J 1**J LjUeJj IjIJl>. (jL£ (_£JJt 

(j-a JljJljlJI /- 1 n it 2 LL1L3 /- 1 11 i 1 (jlj Cjl Lu^ae"Jlj 4 jiiiiQ^JI sb-uJii^J! 

(_, "i A (_yi liiUejij cjI^Jlo <LlL>JU ciiLiilLi \j-£& d^^' i^uLiflJI {y . ... >^| 

^j-« m^-^-i 4-Ci a >. ^Jl Q^_aJ-L) IjjIS JulS (j^>.1^j>j1 Lai .cL_uljjJ1 (j^jLj-a 
(j^jJLiajVI (j-L»-lj^>JI t_y^jLil (jlSj -"^J ■ 1 ' "Tj IjJ^ *-^j' £>d^' "-r 1 ^-*" 3 ' 
/aijLJ <i3jji-a ^1 «Glii Jl>- (^ t-LLxj j<sjj/jJI ^2 Ij-la-i (j-uLuUI (_paAjj Cj^Li^a 
.(j-uLiill (J^jjiJLl^J,u sLLco (_y^- 'LlSjjjijJII CjWI ^juLgo (jl£ La-Lu i7n-j^ uuJl 
2 <* I LloJ I jljj (jLS" J 5-3 j lu C (jjjjLuJIj j miT ,j^aL>JI (j-UjJill <_^ Lai 
^aj-oj-li Cj 2i i pLLctD tj^ La-Lu . *QJu eLcLa^- ^j a <<•> q j d i i *~> > 4_jJLu_ujJj Cj 2i^LJ 

jLaj^Ij diLaLcull . U . . a (JSLujj ij^taJI Ajv^m uiilj^lj <Lj£LLaJ1 jjjjLlSJIj 

«LLco^jJI » * i a3 ^LlLa SjcLa^JI oJ-A (_£>> • <= L*jlj icL*>- QJ "» '"'_' p- 1 ^ 3 Ij^i I ?f "U 

(5j>.jj 90 Mgjl i ii j Sjjb j_ij) qudrants .iTjLuujJIj astorolabe i— i VjJ — *^ij 
(_, i inULim i_aljj*iVI (jjjLiia l^.^ii.lj cjLcLajjVI (j-uLiS ^^a aJlj-"h ."t (_yl!l 

(jjjjLcJI (JJ-^J' Ct 3 ( J Hi- a 3-y-^- 1 ^'0 jIiAsbj^I J I (JjJLI (jjjLiiaj (_p;Lajj^lSjjJI) 
JLjvj jl (jj, ' c i SJLa 3jL»_i (j^-c jSlJ*X I jljjJI dJLUji (ji_i (jl£ J^j j ■* <* 
CjL>-Ljta (Jj/LjS ^La^a I^Jjj^jJI Q^>.LcuJ,lj SjUejJI Lai 4 (__y^i_j^s«tj 1 (_i 4jJL3J^a 
tjj ' a ll fj£ [j-Li-aLjiJI (j-a-^is dJJji (jj fl -*- La j IjJiS ("s^jL 3 L&jL»j|j (jlajjl 

»1 air x_a SJljjIsj Cj^Lca Ij^Lfll Ji^ Sj-^il p I '" a 1 1 liillji (jLj JjJj J_>2jj 
/a_^3^Li-3 ** ^J'^ 1 ^ C^jLSLs i«Lul_tujVI icjjjl t—iLaj^slj 1 _i La 1 1 JL>-jj dJLLaJI 
. (jj^j^jljILja j (Jj/JljIsIj (jj/jLjLai-ji (jx. (_Lta (j^ I^Sjjij /oJ La l^3>c (j! dLLl 
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J^l'l 7t-J^ l"l"t (_, 1 r (j1_ll_LflJl (j-O (SjjJ £>Lajj (j\JV I Jj>J I (j^» J (jL«J- L*lt ji 

(jj/LlS cj I j I )<j 3jLa_jJI «_o <1>-I i M U (JLjvj ^La Lx-Lu 2jj ,^..tl ~>\ i n-val 

CjWI l _ r J-iLjus *_o (juLLil! (j-UjiJiljjJll 'j J7- j '■» I i aj (j£, dJLufcu '^-Cj" i"io 
4 j oS jt_jLj_i ^jJ! ja^j (_£->l Lx-« (JjiLjjLII CjLjJUj_J e-jjLjtitl (j-a*j ilj-*-l (_j-3 
JiHl .CjjJi^JI joJjiJI ( _ T 3 "Lut-jjIaJI (j-uljJLll jj ih i hLj Jl$j_ 4jt>oL3 3jL"L<ij CjjLS 
jalal Lxj Ijo'flj rala (jja^ii-^l j£i «U Ijir-il-^ij rnflolf ^ -iljj-tl diUji pjj 
Sjj uaJI ji accult qualities 3_ljL>JI oLljLlSLII (_,-3 i±xj=j (j-o (jjjinjjJ,! 4j 
^^3 t-iLilal ^ (j-ijJl in'tVl ^j I j 7" j '*_' (<Jj M_> Substantial forms Sjj-as^JI 
j j La " /. I c dlti (j-o (j n'sttl (_,i^. Ijolr (Jj i< a_uaaj| /»^ i -J I J i ujj liujJi^JI 
rale J sLlajSUIj acoustics CjIjjjo^I plrj K-oKjAI (Jj^Llo ^ igjia III (aiaJI 
lj-CxJ (_jJjI 4|ji n^Jl Ijlj-^ JiJSj La I . tcj^ iVitlj 4 j ii i ,-^gt 1 4-u/Jil$Jlj (JjJjijJI 
/a^jLvLjJj fsjb^fty (jLa (JJ 7iji<M aLLijJ 4 Vi->- i_t>-j^j /a^Jjji n a L#J I^Jj^jj (ji 
SJsjjLo VLoX.1 CjjL^^t Lt£i j^"jM 4jL#J (_ya (SjJjLsLJujjm <-1iJlJJ 3_sSLiia iJlitLv 
/_^ LjLp-l tijjtjj Cjjl£ jJia 1,- mi n'qtj jJjLj^jJ (JLftC? jii. . I J uj itajlj V 
L^jl^JLa Lit i a iSiS!j (_g JJI CjJS^JI (_y3 SjloLi. TtjLiJ ' " >j J la I 3-iSLuK-La (JjI i na 
. L^JLcuJ 4jjLu3 /*->Lu (_jJI (jLuojJ L^jli (Jji i nil (^ Cjli. CjIjjjji JlIo i-j^e-I «U| 
V liJI Jul (jrt-Cj-j-U (jh-^"uSHIj (jA-^j^>Jlj Sj^l! flxi^aJI (jf JjJj rjfj loJ 
(jSUj Jj (_yi»-a (j^ 4 o K ll ^ La JSLi ^Lil^. I^jl^ (S^jLi rtigif JL2j (j! (^SLaj 
ilaj^j (_ylll SjjIiLJk! (Jj^s^JI 4jj-aj (JjIj^I jljijJI \jj\S fa^jLj •" j '"* (JLSj (jl 
dll j ( _ T 3 (JjjLlII (j a « J j La o (jl JjJj Mj *~ ' "J "^J .tiuJij>JI joJjiJI (jiJJ •" J ''JJ 
i_lJ1 jiiT (jjLJI (j 1 ^ jjjJilll a Jl^j i-aliiVuiiVI Sjiaj -i!j>ll liilljl ^yJI j ir^ttl 
i (_>-j_4jj ^aL> \Lla-iLa jJ^Lv ^ya ^yalse-LMilj fj\ i^xl jj j ^2 > I aS d >l L« 

3-oLS! ^^i^-jojij-Laj "i^- (j ""qjj ' '•*_* (jj Lit I (jLs il .ojlJLSjj «_<iJj»J,l i_ sjj- 
3j3jj>II (jl JljLo ^ L*jfcj_Ci ^yic LLuI (jjJJI (jrtia-»Itl <jru aLjjJI J_5-L>JI diti 

CjIjJlJUI ' . ■_'■'' j" (_,JI (_, » i nj J-Ji>j cLa-aJ Lijiii Li_> ' Li! ija i I 600 3 ii ii (JjIJ 
«Ut (j*L>- (_^i5 ' A j ' o (jJ o U*i t, 1 j f^^jitl ^-^J c^^" j J ' ^* S d 3-Aj ■ j"j o ija «LuIijlJI 
(Jj_4_j_^_i lj_ilS (j-4-« (jjiLul (j_« cUljjJoj «Ljj3 «U ' i"^"' ^_v I ' la q * *-LJLlA (jlS 

.i—ijLstltl tljj%-lj ^ Laa-JI I Ij JljjOjJI Cj LJj>ju 
(jj i a llj i_jI^VLj i_3jj(_j (jL_? La (j-u (J.jja.ji.11 uiLtj (jl_j Jj-tj 



' d— Ljja-1 
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(jj^_l»j 1550 4 i i ii (J-j-3 (Jj^Jl^JI jjIbvLJI (jSLj /al^ j <^»tt l*Uj cjulIS 
jj Ijjj i-.lh ^pll d-aL^JI a_j_«lj«JI oljUoVlj Sibji^JI oLaLi J £'}L! LaUi^l 

•" J ' a I jt i H 4_lJLu^UI 3Jii!Li 3jLjSLII IjjjT LaJIj iilji^-'iM 7-j^jjjh (_,lr LcLu 
Ji-ljljj-^j^- I d_j-»-Lj (j_o .(J-CLloL-u <j-CLj£. L<Ci>- 1 3Jl£Loj 4jl3j i—1 I i ii"iS I ^1 

mechanics LSLlJLS_jJ,I ( _ 3 -3 3j_l1^ <jdLo!j^ l£j->~J <~" r u-u-«L>JI OJ-^" ^i^ 
.SLuUVlj ^uJ^aJlj Sj^lUoVIj 4-JLLajVlj 4JLi3j-Jlj 4-uLu-u)M 2;ltl , ^. jtv, 
uj& (Jj^i-lj i3_j^j*_jJI S^v^UI (j-3 Jj-^- t_^ CjLalJJ,! dJJj (j-u (j-o LlxJl^j 

(JjI i ii U <_>-2Jtj /y-!L»3 «LuLij cjIjI^>. (_,i^. ^j La " cjjI£ Laj-lcj iCjLl^u^JI 
Cil < I II (_£ ■ " ' I a-lLa j j jfc» dili (_,lr Jij . 3_ujj>JIj <Ll».jJjj£l1Ij SjjLtltl 
jJSLsjJ! dJL^oj fortification . -.1 i j . ^ ^-". tl t l_ij|j (jjjjiitl Jj^. <LL«-<iJ3VI 

-I j iai^i jjj £yt jaJLlI ( _ T i^.J . Lfcj-LCJ «llj^3jjjl 3^Lu-3J 4jii l,-)j]t «L-uJii$Jlj 

jl VI 3j-o j_i£. «QdLiLs CjJLj£.I JL3-<1»-^U,I Q^-LflJ [jU'lj L4I0 jo La 4_i^L>-j 

JjJj (_£>jj .(j^j^-ijl^VI (j^iL».LJI ^LijjiLi Jij>o /<sJ oLUJilj (JLft£,VI diti 

ijJI Jul (j^_j_*_oL>J! jV dJLIjj 3_«_j£j 3JI£Laj ^ la -»_' (jl /aljill t_ijSLj /aJ 4JLj 
jjLtuJ j$3 . Li Ljl2j Lst^la (jjSj 1 n_) \jij g"n 11 1 j iLlLsLi- oj£Ju (j^ 1 nq"a IjlLi 
jj_L*_«L>J1 jl£ ULUq j j Iflu * (jl Jl «LlLu3 Ji£MjJ9 (j^- cr J - u J^ O' (^ "" ' (j^- 4 - 1 ' ^p 
1 a j^ (_L3 jl 1 4-tSLj-i LSLlI I (jjioJI (j-Uj 3^j>JI (jjioJIj i_il.}2l (j^_i j J LuaAi 
<_2LaJti<-ul Sjioj (j J) La o (jj-LS-oli'ii! jlS LtlLa <±*JE_JI (jl JijLO jjfcji^j jl (jS-X-i 

Lx».jJjjilII ajlSj (jU (_jlj JjJj jLe l*1!j x_oj S 4Jj^j (_gjjLjJI J-«j<J1 ^yJI 

IjljLuoj (j-uiilai, I i_jLjSLII (jr^»-} fui-tb j-^- *& I 550 4_uj/ ^Ij^- l*i j mi^ I'm i"i 
(j I c L?J-P 4;MJkI Cjli •- j 1 aJ (jl L^J i-jjS (_ T lII 4jSLuISLlII jjj^lu (jj i"'J_' 

(jj_o£j (jjjjiHI ^-jLSLJI iilSJj! ,j-a 4^L*^. Lufj Ijj .^^L-a^VI jjt.^ll 
(oj-oj (j^j 3^-^iJ,lj 4j£|jJL>JI oLaj 1S1SLII (j£. 2j ojftVI cjUULij ^lJLu^ULi 

jJil /j I dj .4_ljl^JlJ,I («J^-j ^-J-i^J-llj ct- 1 ^ 3 'j^'' 7c-tu^j (jjjuilllj JojIjJkJI 
i_il jVI t—iLa-j^sl (j^_i J L^a-flJ CjjL^ (_yJ-!l 3-j£.L<il3.VI j^vljj>JI Llilja dllj 

jLcoj Lu mi^ I Sj 1*1 j L^-ij 4_iSLol£L<J,l jjj^Jlj i_il^VI t_iLaj-alj 3j^>JI jj-iAllj 

. 3j-^-ll (JLwiJIj (j-\_j3^>JI J?-4J-a ^1 ^jJL2jj i»l^l>.l SjJij (jjj La ij jjj^-ijlS Vl 
l_gJLj| ^yl^. LdJij-JjJj Jj2j Li^- 1 600 2 i 1 11 (_yJlj^- JJJ^>- (a^Lc. j^La L*Ui Jj^. 
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( 1 642- 1 564)j_jJLJUj ( 1 603- 1 544) cjj-JLv fs-Jj JliLal jLlT j-j^SLi* 

.(1626-1561) qjSLj (j.uj.L^ljJaj 

2 o i nL>Jl S^IaaJ I Jjfc J jJ j (_gij (^ jjiaj (j_j_iJ3j^>J I j Sj^Jll pi Li^aJI L^.1 jjj 
i_3^c (^ 2_*_lSj j_0jlj tlul^jjll! 2JLlLJ! Lblj IjJ .ii<jjL>JI *Aal\ at iVt ^ 

d 5-LJaJI (J_<j_*_j Ls-Lo 4j) kill I CjLaj^lj Sjsj^JLl CjL-JjjJI ( _ t 3 I gj q aI , ,,^ 
^j„L^tlj (_, jj i nit tix^tjJ! r~ j'" 1 fCJ£.j3 ^lr-Sj^J.1 c.1 »<^>tlj (j^jJajjsJL^-LujJI 

i3j 'I .^"aVI j ^IjtAtl a i<ilaKj fj-cbjl! 2 j La «J jc Sj-caLJS Jk" joIaJI jj taJ 

IJl_<_»_I [j-l—LAJjlS^I «_a <-;^l>- (_5-!| Hf-^ - *J-4^I pLLLaJI (j-O CjLcLx^v (_pljL*3j 

<«J liU, x^Jt, o^l j»UJI JjLdJ! o^ LdJa^j-aVl o^ Uj .^jjbll >« JL. 

JlJi£. (.jjljJI J li*JjiJ*JI <AjJ\ uJ£ J-S^ " ^ J * J (J-^ *>i-" 'j'j- (*1*JI JJ J 
<_2j|j_LaJlj i±jjJi^JI joiaJuiJjJaL*-! (Jill <_2jJiJI (jlj SJjLLa jji^. £j\ jjt Jlj-lj 

i_j_iL>- (_5-Lc Uj-^ia /j 2 u (jl (j^L«_i «l«jJl2JI cjLsLSjJI Ja 4_i <-<I-iL>-l Jill 

^_3 2 gjj_SJ| i ~ 1 1 j I i a — 1 1 a .jjJuSj Jjsl ^Ir r-jj la 1 1 Jlj i nlLi (jl»JJ J-^lj 

CllLvLlJ (_yjij l(jAllj 2 A , ..l^tlj 1I_JJ2?| (j^ 2 q J fc. ^ CjLvLlJ C^JjI Jl^-«Ulj 

i_tli LLjJjI (j^-i3 .i±jjJi^JI j cajJI ( _ T 3 I j~ I ) j la i ^c 2Jl£Loj 'Lujjii (J2j V 
("UJ-2JI ^ 5-uliajJI 2i:>LJI tlul^j i^tillj 2iill 4^3j j^jLlH cr^ 2^jJl3 
(j i ii a.j /j La alll JLxjsJI «Ll>-u (j-o (j! jalsL>JI j <^»tl ^^3 3"'U- ' 3j-^ 

CxJl£ dilj5 -(j-ill I j-* (_y3 (j^jj£j I^Jl5 (jjjJ! jjlc 2^^.!^ (j-o jl ' ij I ■ ■■ V ) 

Lo-i-LJ iCjLj-l^u^JIj 'J^j taJul dJlill /oJLc. ^IjLjLO ( _ t 3 Sj-^'j *LoJl2JI CjLvLIJ 
A9_L*Jt (jljLjLa ( _ t 3 5j J S 3 j Ll>.^J^jj>JI (jljLjLa ( _ t 3 SjJJi^tA -1 J~l "I J i "I CxjLS 
4^e_i_-^-i-a «Ll2j^_i3 (j-ulj^ 25^13 j^J (, ' "•' S-i ' SlxajVI (j! j-;LC. • «Luu^_ui!l 

(j-slj^l (j^JljJa) JL2j^Ij cjVjju>JI uiiLtalj i^jL^a (j-aj ^LojJjJI L^j-c 
obj Laoll (^ (jj/Kju^I (j^JLSj (jj/jijjii-jl (j^JLSj the principles of the lever 
3j_&LLi (_l!Ll& Cj1i\£ JlS^ Ll»-^JjjSjJI jl JljLo ^ Lai optical law of reflection 

(jljt_i_o ( _ T i CjWI jj-ojLia-" i n _i lj_iLi «1_oJl^JI (jl jl i ) La-Lll i " . c U 3Jl>-Ij 
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ufi^ l^laju («J •*■ j i£ \j iQ^vj^i.1 L^j j»j-2j (_ 7 jJI Sj^ejjJI <_jL«J2Ij ii_j^>J! 
Cir.jj 3-a-iJuLll 3 j I . >■ -w 1 1 ^La ajjwiJI (_,lr j . > 1 1 nil r-Llil (_5-3 cjWI J^ i" i ul 

L4J 3_L£-a ZLcl Mr^ll /jj* JLHi^lj tiJJUll <j-a tTljiejJ Sljla 3^3 mJJljI ^yk: 
^1 jiijj-jjjj JjJJJ La£ (OJjJLlI f_^S *_ajj>JU jL£ Jl2Jj . \/j mhT L^J ( n ii's") 
5j la ' 4jjJLj (J I < i"ilj ^ j * j a (JLax.Li •" j luoc 4-a-^J jjj ' "^J iji'JJ' .iljjlz! 
(j^aLujJI I LiT) 4 ia j'tl j Lac ^'a '"' JLa. I a jl) c /ylg _a jLaiiaJlj i aLflsellmVI 
3_jjJl_JI (Jl i c »l Sj-jl-i (j-C jj I '^ A'ij-ti gj i ^tl i - < I j I , >. -. j I ^^-(j-uLaJjIj 
ia gj >LS a C*lla jlj 1 1 m i ii^ I u mi (^^Lao^-VI pi i nil r-jljua j^Jij^-ij 4jlj_csdjJ1 
(_£jJ Liil Jj ^4-uLUiJI 2Lc.}LJ!j 2_ujVl a_ib<LJI 4Jl£La (j-a ^jl Liilj *LCj 
p_i_ujj|j Llx^e-JI (J Lax. Lj-jjjjjjLu-u^Jj ' j J I 3 '^"" (_^ ,^"'^~L)J '*''"'*"' ' " * (j-"Llll 
. I feuc 'J^>-' jj . Ul £" ij ^ ^ tl ^e- I i ^j q 1 1 uSJj t (a-$-)l «L?ej?e_) L$jLss_i-i3| (Jj) 2Hae »j 

(j_o j«_&j_lc. ^i ^yJI SJjLSlLi (jiiLI^ ^j ^ylc i_jLj^ ct^^ iy lj J ^ O^ '^ 

CjLsLJujS'VI JL>-j jl ^jU-uJii^AJI^^^Ir «_2J V LLLlI (Jj i2 i-ii ii^Lallj sIjjlAII 
CjLclj^Li-VI i—iLje-i^alj (jj uij ' J 1 1 r Vj J a .(J^L-L>^M /_ I r S-ljvjJjJSLLII 
Ij_JLS"-j j i .nil »(_, Mill (_f jj-u -1 J '"* i_3jjlJ V (jJJJI -ilji^l (0-&J-4 T L>-jJjjSJLll 
La-lJ jl (_gjj-jjl (J-a-»-tl SjL^aj 2 C I I ' a 1 1 4J3JLl I j^ (j"i i"il VLvj JJ^JJ La (_,ix. 

CjLaLSiill (_jJ3 ujjj dUJS .(j^_)JI /— La-gj ljl_>>-l 'jijLi-a (j^j^l iJl ^ jl " o- 'j- 1 ^ 
CxJL^ 3_jjj_jJI i_aj^»Jlj 5-al mi II JLax^I (jl ^yij SJiiLa-a Sj^Lti 5^jJl2JI 

x_a^L^a (j^JJ *uJui!l x_ai>J.I ij*-i LaLfc LSjLa (jl JjJj L$J^3 • ^4^*^ o^~ l, " t 
(_yJ3 I ^jj i aj (jSLa-i V (OJjiJIj 4_LiSUI 3-CJ-i jl j-<k oJl^x. (Jji (_jJ3 4-lII o i nljJI 
(jjjJI /oji 3^Lc Ji;Ljj(JL3 .(JjiaJI (_y3 J^*JI J^ <"n ul (_,lr 3-J-i-J-a fljl Laa. (Jli 
jjjjlj p ^ U-v ji (O^jl jl ^CUJtJ (JJJjJI U^-*f *^J Sji^tlj Sj-liJI (0^3 a JjJj 
I Jl>- d '^J^J J^-p ' Jl t^ j> -^ (JL*£.I (j! J-A L*Ui (j^^ial .3Jl2jla CjVI (JjJLjjj 
(j-a Lai . Mjjj^pls j-ji: j Ijjlj Ij^al 3JVI Aljiejjjjl 4_l3 7c_ij-aj mJJlII Jl^kJI ^\ 
J o < 1 I «_aJij>J,l jLiljvl (j_a JlJ_)-S 3w>~" 3j_aLk> jl i^j-i LuLs «LuLi «Lt>-Li 
(^^cLall^-l (^laj-a-i jj^-> La 4_»jjj| 4_l3 )t_Ltf3^j1 9c-Liaj (^jJI JL>JI (^l (^jJLul 
j£LaJ I jLu jl (_$j-i I Jl$J . 4_La (_ualselij|j «Gj>JL*-a (jx. p j . .. A>l jj a U" 1 1 j^=-«J 
x_4jj>J,I jL^ (_ 7 i!l 5\J3j ii"itl ( _ J \r ^-La2j jl » loj i ■■_' /oJ S^jJ^aJI CjLaLSilll (^ 
jo_[£ .'LuLLiiKJI CjIjL^J,Ij jj-LiJI (j^-ij SjjJljJI CjIjL^XIj jjjAII (j\j Lg-a-taj 
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VI a\ i n-val TnJ^-iij jl <_!jLaIl!l *lj^>-l (_y-^- («-»<J-3JI »_<4jj>J,I ( _ T 3 Jl»-I Jj^=J 
«Lcl_jjij JaljJsj-il (Jl -i c I (_i }Lj_a (.dJjJS I o 3 . (j-djv LjJ I (j-° 2 ljl°> S-S^ 

UJJLXJ «lj^-L> <J^aL9 giljl^ <ClSi QJ IS. l"lj Ij-lLS jl (jjiJiJJii-jlj (J "'-"^'^J 1 ' 'J 

Loj . 4ILiJi^JI «Luuj_ui!l (*jl»JI (_y3 Q^jJl^J.1 (Jjuij La ^*-i l _ 7 i^ 3-aui 4jolr 

2_3jj>. ji LjjJj ^L«x. i^-ijj (j-*j ti^^ ct-*-" SJLgJtlj (_gjJ»JI (j^-uj ^^£11 \\<\c 

lj^-2- jJSl£.\ ' '<3-J& m£j— (-J ^ LU-Aj (jjjju_<t>.ji ,_JJ pjj*.jj| \S3- UJ t -^-J''J L - J l d J f^ja 

1_L& (JjLjs JjJy Jiilj .battering machines <Luj^>JI CjWI 2_cl_Lca ^Ir aJLs! 
<i_ojJLll 3jl_iiaj>JI ' aiS (^^ jj JJ I mi 'J £)1 <-^J^>^l (ftLtll IjjJLo (jLS 4jLj 
J-«-»-!l \Sajh lj7 i^. LfcJLgc 4jI Ja (^ <»>2j C^JL? I j i itaj 4_ujJ>JI 3-JI o i nijJI (jV 
(oJj (JjjJSjJl (j-a j_u£ JJlC ijJLufc (j£j *sJ (jJI o i nljJl Jl^jlII 3_jI Jj (_j a£ .jjkJI 
j_&LL2_a tj/js I uaaj (JjjjIUj IjjLS Lx-ilj r-LiJVI CjLlLi^. (J& (jjjj- ' "-' 'j-LJ^ 

(j-J-SjJI jLj-C.1 ^j-Jo^Lj (ji J_<fc Jj-lj oljJ (^ jJI . slj-O^I JJ'r-iq ^^3 <_2jJl1I 

«bl «l_t£. (JL2j (ji ijjSLflj V lilt j (j-o ftti.jJu 4_cSL!j joijiJI Si mi i I Mjjjj-cis Jajji 
(_£j^>.| i_2j|j_k> /. I c jjjjlII <j£-4-i 4JI (jLjjJI (j^. (5-^J .431 miiI i_2LS Jajji 
liJJjj (JjjJianJI joJjlII 3l_«iuJ (_ T 1^. \) a I ' *"*"' " Ciitf 3jJL*ILa Sjjjjaia dajj-Zuj 
(j^jj 4-lII o i nijJI t j«* "M^V (_j-3 cri>*-" J-*^? 1 -''' (JV 5JjL2-o ' flg (j^°l I Jj 
(JjjJSjJI Jl or i(3^3 /sis ./ojjiill (^ Sajj^all 5jl JaaJL clJaL>.i (_ylll i-SjjJiJI 
L^JLa money economy . ij2jl\ <"«!_' al .^«".al Lol . ^r* i-aJI (^5 3ojLj< salve labor 
liJLiA (jl^ liilj^ . j>LII Jj^ 50041^ (^Jl^s- jlLo S^ull c^Jl£ (ij^-Vl (^ 

( j_a 3_cl_<j^>. i— JL>- (_yJI liJI JJl Sj^J.1 (J1_j£jj>JI c.1 »i^»tl ( j J a «U (JjjLj V JJlC 
3-LJiJI Zj la ' 1 1 j ^^jj^jtlll i " . se j 1 1 /?-4J-o c?-^- J-<CL»J-cijJjij>JI joiaJ li - Lxi^. (Jl3 

(2yi i^aJI (j " a j j t\_* (<sJ I j ' j j 3-uj i nil cjLS^L«JI (j£. tixjtoJI 3JjUt^j pLuSiVI ^1 

p U II jlj-C. u Ir 3_*jJl2JI (jg ^all (jr^ (oi^. dlLlA ,j£Lj (<sJ liU Lai . L*JJL3 

i t_pe-i (jl ^ uiAi (J343 * '-^"' ' " 1 (<u ^_jj*_a jjljj-u 1 JJb (jL^ * ) J >-*-ll ijr^ ciuJoJI 

aj ^.1 la I I j. j , ,. A" 2 .j . , ^.s oj_ujiiJj c-ut-Laj j^l til! j (ju (Jj-2j ^43 . 4_lLc 
.S.ajJtiJI (ju^ill ^^3 ^1 «i MiijJl a Ua-Ll I jj laj <»J^. 
(jja 3jLc (j-"j JJ joJjlII SLiiiJ 3j_AUi (jl_i (JjiJ L*Ui Jjlj (JjJj \J taj 1 uj joj 

j_o ^ 1 r 2 j 1 <ll oLsLiiuj^VI i_^Ltu Lj/Lj/i jj i" jj (j^jJl <j^-j>il J-^ 
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4_<-oIjJlJlj 3-Jj^»- ^^Jj^l OjjJlJJ <±*jJlj>JI /n I -» 1 1 Jjj^si jl ££»■ (_y2 (j-°>!1 
/. I c ( j-^-*H- a • 4_<-c L«Ji>- 1 S^jiUi L&jLpcLi ( _ T cL<iIL>-l J^lLa-La (j-o tii^toJIj 
ij-a u I c p 1 » II (_j-3 IjjjS (j-jJJI (JL^-jJI (JLtcI (j-a (j 2 -»" 1 1 (JllI! Jjj i n 

LlAjljI /c_^_Ll_aj -" gjl dlla ' rt (J_lL>o ^jS^^i LuILa Lal_4J . «UlJQje_a «Lj_Laj Cj1^I13 

jj Lo «i_oL^JI «L_Ljjc_jjLlII i ~ « I ^ u » *. 1 1 «_iLL> (j^ (jjijJ ^^-LojJI (JL-ajVI (jl£ 
jJLc (j-S—4-i <LJLa 1 1 j ' jj Jj><ij cr-^j (J- i ^ 5 '-2 Lx-ijj LcLcj ^Ijjj ojLA Cxjls 

Sj^cLlLo 4-iJeJjU Cj!^p£ (-& *_23 L&j-lC. jl «Lj£. Lii>- 1 j_&I^Ii (j\j CjUjLiLo 
L$_ii (Jj-Jj (Jj-2-J L*£ 3-oLjJI «LiJeJjLLtl Cjlji^-^l (_)*a5l '^-^ (j-«-3 d fl b *- "J 
j i n j J La ! JUfcj njLSHIj (jLojJI ( _ T 3 (jAiuJ (jjjL-u Lj-LeJJU (ji ( _ t Jl«jij «GJsj^ 
dJJj ("ilk (jlj 4_j£.LiIL>-VI I j .^1 , ^.-^ (JjLjXi CiLcLuv (j^_i CjUjULo tlj->-l 
4xLvv i_L!l_L<fc Q>^ Jl-2J .(jLSHIj (jLojJI /_^ ^j^* ,' q£- Ljjloju d LuaAla 
ciJ Li* tJjSj '- <J -'i , ^Lo LJ LLaj! (_y3 4-i^a^ll I j Lac ^^^ 4_uo L>- Cj I o i u-l j-J-<iJJ 
^^S-^-lS . LaL^j i /i 1" "»- rt (J-*j Ct^J lO"*"' SjLiiajv (jjS LAjJiLtJ ^^>-i «LcL^>- 
i U j ,„j tl j lr -nll ^^a medival cholastics. (^ j < "j^l t>-J }J-iLo SJjLLa jJic. 
4 i^igill j ir^r (^ (ji_uLvujVI (j-lj ji i jj-l^J! (jjJ-II J^j (j-° tlr 1 -^-'-^" OVJ 
t-iUej-ai (j^j ji Chineses mandarins S^sjJlIII <ju^iJI (_S ^r* aloj.ll jLj^ OVJ 
(_g^jj .«LxjJL2JI Jj^jJI (^ js^jljiij tlrVJ 3 i^gitl j ir'ir ^i (j-ul_ui!l i_3j^>JI 

CjLs^LlII ^Ir L*ili Jju » all I j^j^.U* (^^SLaj ^^lll Sji^p-^JI 2lji ujJI ( _ T A (jlSHIj 
Sjjij (j-a i_aLlaJll «Lxjl>- ( _ T 3 (Jj-Ij i— t--y.<jj . jjil^IaJI cdJj jc£L>o (_yjJI <t j j j i nil 
. (_c L«JL»- 1 (jglaJLa (JjO ojjiajj /slaJI SLcuj 5^jkLk> jJjLuj <J i_r^^ CjLaj^l 
(j_a 5j ^«tl ^jj'Ci-iII CjIjLuJI uj1\ j la '" (_ylll Sj-coLSJI ix^ljjJI jlj-C. (_,U'^ 

cxJL? La LiJLc 3_bcLil».VI JiiUtj'^l q\ JjJj (JI^j < .< i m - ^ ^ljejjLj 4jjIj 

1_o-4_jIj (^.a-i-iil i it (j n j fa . 1 j 1 1 ii) 2^->t jjil^Ji yS I j*. ^- j ^ Ltaj j .^-w" 

«Ljjuklj 2'aKU j<^ill j_A|jii^iiS2 4_Lu-3j sLbcLiivl 4jjiIj^ j»LjS (JJJ (J^ :::t i 

I >J i t^flj Lfc^-Li "^ 4JjL5e_aj 



5J 









J_ja- J.G. Crowther ^j^ .*■ •£ j^-^J' tij^- 1 ^" 

IjJLc 4_<j/!jjJLi j3jj^ (Jjl— i3 Jiil .4-j-aJ-tJI Sjjill 
' tu^all I ( _ T 3 LliXJ (_t^ Axaladl CjljLsoVI (j-° '_>r^ 
ljufc «U j ^"i i"il La ^>^kl O^J 'OJ-^' '"*-* (3-° (Jj^ ' 

>SldJI (j-\_i 3Ja^ » 1 1 2 ^ i » "■ 1 1 a ~u nljj jji (_^>-jJ! 

(_jji (_J^^3_J olj_i . I±xJJlJ>JI j<S_L«JI SLJuJJ (_gjl^vj_jl 

*}L-j_cJ! ^Li pj_L^jJ,l I Jl^J 4-iIalj <"i ml J fl" iii a 
(jjjt£L»jj IjjLS /, La i "j 1 1 jj-Ltajdl /_i p* J** ' k~ a> »1j 
jjjjLuI ^jjJjoj jjj^j '^M3 <: ^^-L<CL>- 2 1 3Ljj>J1 ^^jje-cj 
(j-J-II fi ij f^LJS jl /o_&ljJs jl js-^jLaJaLi-a (j_«_»i 
(^jjJI Sj-^AI pi ii^-itlj JLojJIj aJlJJI (jl^j . L#Jj£1aj 
^j J ^ ', . ^ i 7-^LtuJl j J J "^ I J aI itlajl ^_jj3^Li (j a atl^j^aj 

^jlj ^j^ * ■ I ? (<">L>- I g L*a * * 4_nLlje_a t *J'^-a (j-a_^3 

^ i a a J <~ I t- a V I j_al_i j_<uLj Lt-j-a--*. I^K cljL? 
^Lkll AJlSLa Jij^ JSD^L^ JLal^ .^LaljJuV »-uaicjJ 
jJLlj (_£ I UaVI 3_j^|j_a c^o «b-ijj (_gj-!l ^t~j 4j 
(^yjJ! CjL3>LlII 3aK j_.,„;," ^^ Qj^tUaVI ^-jj 
Jajlj^JI jLLjI ( _ 3 -3 -i j~l « Lai S a jlj_3Lj •" J La *j~ 
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13.1 i^aj j-JuL^a (Jl Laj| (_yi^. I^JL£ (JjjLJI (jj il . «Gli j Lis ^ I (_*JVJ^J L# 



uU 



J i n l-4-j-g.Lj-i^3 jl (JjjLS d_i£. I j j-J Lax. ij '"" i J aJ (j^ajJL IjjLSj njl LaJ i "II 
J SjtJI i t>.Li-£3 (j_a ^-aL> dJJ!ij LaLiLaj «L_tJj /a-AjU t (j_a *-l)L>-L>-j /c^3L>-L>. 

(jl Ml II L-LS>-LjLt3 J_alji (jjJ_fl_LjJ jO_$JLaX.L> (j J «lLa_J taj (JjjLlII (jlSj . (Jj*J Ij 

£>S1Jj <tdJj j-jjL jf ^p\ mil jf clJJLlI _>j-a>lJ 3_ajLa is-UJI c^JlfT ULU 
jlj_aij q\ mi II i—iLa-caf cjL^vL^v f-\ j Mil joj (j-^-° Laj^JLj ' ** a j""' (JLa^-jl 
- j*' effect S^tjlillj cause < < j m II S^SLs (jl jl$j£ m,Ij 1-L& (j-a .SjJsLsII 

(JjjLlII (jl£ LaS-CjJLso ^Lufu^La . ( _ > 2u*-a /j taic ui jl ^^jli jLLjI (Jji^ liJI jjl 
j a-Ll (jl sLJii *_3j2l (JJJ *_3j2l j-oLj j-a-iLj ^.i^l (j2-ijJI jj| (jjjj i ajj 

lj_ol (jXi" 4_a-<JL*jj (JjjJI (_5-!l (jjjLlJ! ijj^i cxjISj . SjjL^t^ '^^■j cr J - i '^' 
LxJl iiJ^tJ La J£ (jL? Ijj .5;UU„ 3^3 ^LUj (jLUI t_o-Lu3 4JJL9 i}ljL«-a 

(j-* ■ ■■ J ■ ■■ 9 ^ '^ J ^-J ^Lu-iDjl /ciiaj d I in! mi J-*£-^ d" m mi aj 0j_al t c>^a_aj rfilij 

cjj_a^L!l (jl-jJij^s Jj-2j La£-*J3^aJlj» ^"■-'jI^jj 'i-^j * ." aSe ^ i_P LiLi^j 
cjLs^L*11 ojLSLal (^ jlj-a rLiJ «lj T ^Ir a^j • """ (j^Laj ^U . ..jll jj , ^..tl ^^ 

„^^IUaVI »ai>J,| jljil (j^j 3_j£:LaivVI 
dul , ,,tl j ^i <\\ '\\[ d ',<- i-< i-»"tlj d-tsegj » -i"-»-t I jljil jal^j j_al j<ukl (jLS 
^ 5 U I , ,. II tiilLl (3-L*^ La J£ ^j ^^lUaVI ^j «4JJI» ^ JiUli ^,111 
(JjjLlII (j£Lj joJLs .7tJI CjLl>-Ijj ,3ji>- (j-a L^jiLso -i g^l^ t_ <J>y La jl jjiLiiA 
^j '^■^ 4-L4.&I ifti i"i"t j>J-A CxjLS ^1 LaS 'LLa^jJI jo^JLtcl ^1 (jjjjajj ijJI jjl 
-" g^a Ua jj jlji'i/l JL>- C^JL? cdij .SjLv 2 Mi^LLa I j" .~.~a\ ' « *■ gAr- i_^jvjj j) 

jlj^Vl Lai lc ^iLk2^l UIUj ^1 a^iJI jl a^LLsIl Ja-b ^yiUo.)/! 

(jjjuijajj jjiLtJl (jj^JI (_5-3 IjijL^a (jj jJI jsjij-LiJjjLa- 7TjL>- QJ "■ ' "J <1>^'-^' 

Lg-iJI (jj_<u-b Ijjj£Lj joJ fp-^-i Lq- I ^ j mi^ LLuii j<ukjljLcl ^lji_pj Lijljjjil J^>- 

(_yi (jS 1 nj (j^ (_y^Lc- j J La *_' La-jjljjv'al (j^ (JL>- tjT 1 .'"," ' 3J^ j J ta '"' C^jLS Vj 
j j La b 3_.,^^- iS, jf 3-uli v^jla^Lc ^^Lc ^yldl 2UI,..tl Ij^ (jSLj /<JL3 . Ljii-lj 
L^jIj-uoj (j£. 4 lih-ie-a /«jkjiSLblj (<s-A -L-J Lij jj /t^jLv4J><j 4_u_i O-iLi La-ilj ,<s-4-Jlh 

(jl£j . juuuA\ jl (j^LLa^^U 3juLiJI SjlLLHI ^ (j^jSLuu (jjjJI ^IjiVl jl^ 

jLjcjJI (j^ i_JL»JI (_y3 (jj K m"i_i djilaLail jIjjjiI J^>- (jj.<-o^eTu (jjj-ll liilljl 
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(j-$-a < ilse-us] Lillii Julj (j_a I 4^* i - tjQ 'J (^-^rj-*^ 3 ' J ' (J-* Li>^ (j- 1 ^' (j-^>-^LaJlj 

SjLsclJI A i(ji_i ALaJ-&l (j-a jLxjJI 'LjJijJ (jLS " 1>**- 1 J ■"" i ' '""" l ,' 0* ^""" "" 
*Vjji j!JlC.I (jLa I j ftjlc a JJajJ (jl 4JLJo (j-a La (JSL! * J » mi" (j-« 'Lj"^ Laj 

/yUi4J /a-A^l JutJ jLuo (_7-^>- ' 'J ' "^ I m mi ^1^j_) jLx-id (j^-*»l * iLst-L-al a (j-L>.^Lij1 

(2^c mj-lC-J .4jlLLSJ,I jI_jj-uI (Ji-l-i Qa-cSwcuJ ^_>J jJI ^Ij^a! j!jL«j JJjjij (j-oj-JI 
JJlC 3jAi 0^ 2_cjjJ,l jlj-<-ul 7TjL>- Sj^Ji.! plli^oJIj (J-\_j3jj>J I JO£. (jl (jLiJI 

2<ULSi,l jljj-ui J>»- -iJ^^iJ! (jjJlsI^JI ^ji^. jLco jjso Lai . L^ii-I j ^^a ^SljJiJ 

JLaljVI ^ykL^jLtlsLla alj-^lj (jj.'~ lUaVI J^c La lj_u£4JLa jljiaLi jtajj 
i U j U ^ ^jc 3jajuj 3j_»Jl>- Dial atlol ^ rt (^Jl (jo '7"'^ 4_j_tu_u^J1 /a^LaLal jLiLa (j_a 
2_a-ijJLll -i j"»la jl -i j » U I ^ ^ tLcLulj ^ c I U a V I iiJ_pJ (jl La (j£-!j SjLjtill 

j-2-a ^^J! L^JjJ^ajj L$-o! (jaAo-j-i L^vjL>- (jj ! t~i S j <jj jJI o' > < "" lO- 1 lt-^*" 

5-La i '^"1 1 ^ ajjaJl jl 2jjl^vj^_JI ^ 2 jUtl ^jt jlji^l (j^a 3jjJl>. <L2g]aJ £j\ i^-s. 
«_ajj>J,l ljui Lai ?yi\n~..,\\ l j h $X\ (—iLaj-oij (J-uj3jj>J I J Oi>°'^'''j J"-?-^ lj-° 
CjjJlj*_iI Zj-jSl£ IjLS_3| sGLjla (j-a-^3 ,L4J*J (JJa 4JL9 JjJljsJI (_gjl^vj^jJI 
(jLi «LJ1_J (Jj_SJI (j^La-J f_^>- ■^'~l^ a 'l x_ai>J,l (j-a-^3j|^S Jj-Sj Lo-4_l)I 
4_lLc SLpJI C^jl£ La _jsei (_,lr «U£ SLpJI - J la " (jJI J-a^l 4jI Jj (^ 7c cjaj 
(JjjLS ^j ^* tlj pjj-l! 4cjj (jl ^LlLa . b»->l;'a a . ,.A". <- I U a V I «_<u^>J.! (_y3 

^ '^ a (jl La (>SiJj c\ UaVI «^L>J,| ^ jlji'i/l Jlc 4c:JjJI dJJj 4jlr 
J-tjtll (j£j /<sJ ^LlLa 2 i nji'dl /lufcLjIjufc (j? jlji'i/l j< mi fj^>- L*U!i Jlju (j-aj 
(JjSLj jl (_y3 (j^SLiIijj l^>-lj (0-4^1 ijj ''l-J^Lc CjjL? La^ J i^i'al LujJI ja^jLp- 
CjLal a" itVl (jl j_A 1_LA aL^JI j-a^l (jl j-J-C .jo_^3jj>-I (_y3 ^3l -i &ul Lajtl 
jj£L 2 iil"i^e-a C^jL? mJjI^vj^JI «_ai>J,l ^ ^lj-a^/1 L4JI JLa ^pjl 2_ujLj'^! 
(jj i"jj (jjjj l^>. j^jJ I (jl£ Jiiia ^^ I UaVI «_<ji^J.I (_y3 jlji'i/l CjLaLaJJk! 
/a^-al o"< th\ (j_a^Iol «UjLLd Cjlj^p ct - ^" Lt^I UJ ^ a '^^J < ^J'- :t -^' (a^JLa^ l^jj r m" t 
f«^ajj Jjlj-a luLS Lt, 4JI J^ jl iL^jjI^lj 3JjJlj>JI 4_bjJ,l (jjjji ' *HjJ ' '"'.' 
CjI j a 1 < II (jl_3 2 U I " ^ 1 1 Cj Lc Lu-aJ I j 2jjJljJI i_2j^>JIj SjLrtlll (_y3 2^uL9 
(j_a ja_^J 2 1 1 n ! ILi j-j^I 2_i a itl (JS, mi" C^jL? 2_j£j^>JI 1 " 1 1 c I Li a 1 1 j 2jjLajJI 

. L*j_ji: jl 2_bjJ,l Sjblj 2UI,„tl Ul ,^a 
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(Jj-Sij (_ 7 ^JI 3 c I i a J Ll S^jjla Jaj-iljj 4j*j>-LlII SjLxjJI (ju ^pj^p (JjjLj 

' kj •"■ ja^J (j^J i* ijajjlj > 1 1 nil (j-a.ll cajej joi^. ^^i^-jajjiill ( _ T 3 ja^^LuLS 
(ji-jJij^£ l£_>^ L»£j-Lufc Lujjjj 2\ ^-xj: (jSLIj • I j~l fl-i^a (Jjl 4^jlaj -" J la c 
I j.'il ,Uj sLui 2 1 (j^aSI LaieJ SjjI^j-j^jJI SjLlall 4-H-i3jJI 4-ilZl!l Sijjiil ^3l 
3^-11 f-LLuaJI S^jjla^jI jjc LoLxj LflliJEja (jla da-j i ujJl j <^»tt ^jji^o (_jl^. 
(jjjjl^vj^jjl (jl£ jJL) • jj-ll AUaj I Jj" JUji (jylil sLx-ijJiJI Cjl«jijj>J,I ( _ t 3 L$j 
(_yi f«-^-I jL-^J lill JLJI Sj-jJLcaJI /a^jJLo (_y3 jj^al <13.} (Jj^jJj (jJJJI r<s-<fc 
(jftja_i- (> £^_i.| «L*^£L>- tfLd-iIa (_£l (JL>- I ftS-IJ >LS !il ' A j ^ c (jL*Iu *_<ilij>jj 
(jjzl jJill (j^-jJ3jj>J I j jLjtlll Lol . ^LiILifcVlj 4jLijl!I (j-° J^ J~' p 3"" nxa 
A^jLu T~ (JL3 I jjj /<i^jL»-<iix-a ^^3 jaSL>JI 3jU-u *^Li£.l (j-o lj-'c$-<Cu («J (S-^jLs 
^ij jjil LLa ( j_o •f«-$- 1 '- a 3' tjj-S SjLa. 4_<-ulj.} pj_Lbj_o (j-S-J *sJ /a^jLLsLJuJj 
t (j_ul£La (j^_jJL>tJ (j_« 1j_tS_4J Ju9 da-Lm^Jl i Lajul (^JS 0"Sl3 l^"J-^^ O' J~*-$J^ 

4 '< (3 1, 1 j_<-u ^^Jl !j_L>ol ^o-^-ia cdJij i/s_^_Lta IjjL»- (j-uLia jS-a-Til (j£i *J 

) ala . L^jLicaj sLui^l (_^a5l naicJ I J uu ' (j I «~J SjUJL>- J-al oil LjjLlLj-^ » 
jJ-aLtJl IJl^j Ij^jjIj /cAjLliijt Ja^t_a sm mi 2l ^j ^ ll Laa. (j£jj I^jvj^jJ 1 (jJtj*. 

(jr^ l£-^ (_gJJI j-o^/I '-J^ ^j' a CjLsjI ^ ^Lui^l (j^ijLcai. J^v 3jL^SLII ^jic 
«_j1_l13 jI 3^m (jajl uajc-i (cLul oj" i aj i u) 4-aio-La S^jjla jj gla ^1 SjL^ill 
(jljj_iil I ^j-j uic » J I i "II j j luC (JojjL-ujI ^yUj-aJl iy^J 3-jSu^LaJI p. I j ui"l 

(j c -(jj j •»■"_' Jjjj cjjjjj (JliLal i-dl JJI jLaJI »l oUII (j'-* j Lij|j-<ijLcLLa3j 

.Sjjfcu CjLvLso ja^jLjiljJ (jljLjLO (_a (j)j S 2 -* jj 3jLt,l (jaSI Laj. sLjiIjJ ^1 

( _ t ^-I_j_AJlJ (JjJ-J (Ji-O ^Lj-J-IJ Ll23 LflJ^ji IjLjUj/ (jl ' tua *jJi.l I— t--^.<J Jufljj 

(jJI ^-ILi a! o" i^u (_j* i njj ^>^" J-3 - *' U-3-*" (jji i ""it /j 'i-j "-i- jt_)LtuJl (j^_SJ1 

CjVjLtuJ jl li-ljl i nil (j^ (Jls i"ii (_ t j*J ijjijij i— ajSj 4jSLul£LJll CjVVI (jn^ 
(_y3 Laj Jljso j_iIUj «LoLiA (_y3 (_^>-J (_5-!l ** • ' ailljj ) ■' : "' (^lilJI (jj-i!l (_y3 CdK 
Sjljj^j cdjlintl (jja JlSLu.1 Lgjf ^yJI laLbVLi liiJjj i4j1c VjUajj «d!l (3^ 
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(_^^o lr-jjji^ (_jlj Lt£-LijLJa i±uJlj>JI /<Jl*JI (jl£ Ltj .«_«jj>JU j la '* (^ 

«Uj1^>-j^jM (jj ^^l LLulS _j^'^ JulS t (J^eHJIj 4jj_ka_ul (j-u x_a^tj (jjl^ILa 

(jl (±*jJlj>JI p I » II «l_<i (_yJ.II 3 j i iiLUI <_2j|jlaJI i".Sl-»-j J j j i ntl LliJ^ja JlS 
(j^jjl^vj^jjl JaLfoJ j! (__rJ-«J V dl!i (ju Jaacjj (j! <-_*j*j O^J • 3 'J,' J 3 _ 
(_,JI i±j_jJlj>JI p I < II jljjj <L3j_*_a (J_iLj/J ) '^»a (j£, i_aj^"i i nj (jl£ liJI jjl 

(j^jjlj^vjjjjl (j-SLj /s_La . ^La^l ^^Jl ^^jjLiJI d^toJI 3JL*x. *Js± jl ji^-jJI 

La j or /oJjul ^l /a^jjJij (j£j /oJj t _ J o It tl C^t-JI (Jjojjj (_-r3 'Lj^.l^ii QJ fl (j ' "J 
(jj.5 (j-a-fO^-lLa liJI JlJI (j\jj I j^j-jjjJ I lJlSo^ (jl£ ul (3^-Ij .4>Ti*ia 3_>iaJ 
tiuJi^JI jsiaJI Si mi it (Jj^tJaJI Jl_l^xj ( _ 7 j3 I ajiac LoL^ol (jj i J ' "_' •" *lj i- i ,^.a 
j j , ^> « 1 1 jj_a ^j ' ' ^ "^ ' I J «LbLflIul ^jfcLla-a (j a j g ^ a jj-JI ^JJ)^S 0j>_uju La J-Aj 
. (ti*jJL>JI (_£jj*j>JI * itajul Jiia mJ|) ^jiijJtVjLil I 
t_ilj^>JI SiiJI jjl a, l^c JjI ^& i±uJij>JI /oiaJI till o i ii jj-J! (__r* La <jSLIj 
Ja_m (_5-Lc I J) J la "' 4-tlSgJI CjLlLjjijM 4»_hU ( _^ i±x^c_JI (j! j-& jl^jh Jti^. 

v1iIjl>.VI (>u Sjojjj 32>Lc cdll* <jL Jia jl idLjjiVl t>j i2jL9>L*JI ^^U. 

sUI (^ T-^La'i/l i j''« J oWj- 1 ^^ t^^N '' a • LcLu I jj^j i; j ftljiaJI ^Ij^J 

La ^^ ia^LxJI oju* Lai I JSL&j Sjlj^-JLi I Ajl^aJl jl jjUII jjujj 

cLa-j-LJaJI (j-uljjs (j| j2jjh mJ^JJ •^J. 1 . 1 ' "^ SJs^LjlII ^lm\ I aj a-C 4-ii^. j I LaJ 
tpajtjj mJJLu/ L^Jaju (jl 4_ji mJ^ _9 ::;c - , cr^ " iJu * ^^i 1 1 mtl 4^^L«JI Jijji^o L^li 
(juljill tfJLA (jlj Lai -j^-\ jJhi CjjJl>- ^^ I i w ii (j^Sj I (j i >n J (jl jl j^-\ 

3_j? j3l (j^. 3jl_l»j L4JL) (Jj^JI (_yJI t_^jki LujI^ (jLa L^jli 2 »_. .Utl 1 Sj^jLi. 

tiiitoJI (jl (^l Ll^vLi-o L-jJt'^ I jj 1 L^jI j 4-jL-uiaJI /TjL>- (j^iSLj SjjiLli jl 3j^ 
(jlJ (J-coLs Jl^v 3_aL9J (jujl^j-j^jjl (_jlr (_^».jl Ji^ »l j mi^/I (_yaSI '^-^ (^ 

- j aj ^j^ lUaVI ojLuj/I jl^. (Jajij mJJJI ajU-JI (jl£ juSJLa 5._.,Utlj 4JJI 

(__;l-(__ r jij 4_Ltl CjjS I a (j^ !«_}->• J^ mi" I-^JI /j I c - 1 Jj) a jj 1 taj I o^-^t .j .utl 
(j£, «LuJiHa tl»^ .Utl (j| jjjj ' <aXi IjjI£j i«U^. cLLuanJLa V 4_l3 ^ ajlja-tbu^Iajl 
«G-a-«J (JJi (_ T 3 LpeJ (_gjJI 0Jl_uj 4_u^a (jc sLuJila 'Lpj-^ (JUjeJ a^L>JI£ 4JJI 
3 1 in I mi J< mm C^Jl^-LLo-L-a Mjlj ^a-c-IUaVI ^ a I t\a d~IUI,„t . ilaJeJj 
(J'v Mil CxjlS SjjI^vj^jJI (jl (jia» (_ T 3 41aL-uJI (_jj|j^ 3 .' *■ J < .' C3-"j-^ '^H- U 'J 
jl 4_Lj>_LiLaJI jjil^JiJI ( _^ /tjllillj t_iLijj/2l I 3.'"^J 1.' cjJ'j-" ^J^ a ^ ^ I mini 
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.2_l«1»JI liiLtjVlj JSjiaitl i2jLlUj«JI 

i2j>L«j_LI Ijl^j-o LoUaJ (j-olill qj21\ ^ aLs! jls q\£ (jUjLi (jL JLla 

'"■'■»! £h jl La Jl^-jII aUaJLlI I jui (jl j_lC .2 iil~i^J,l .~»l . ..L^llj ^Lj'iMj 2jJl21!I 

^^lc ^LSJI ^Lk2^l j-U*JLI <jV ^!Jj j-^tltl Oj-^ 1 <jr3 l<i J'"'° > ^i^ 
(jljj^L^ L^ji^. i_ajL*la 2 ji iiLls <ji>! jl»-j ^1 2jvL*-i jjSLj *J L-uL-ul 2x.ljjJI 

(_£jL5t-lll t _J _ai j~ llj » lj luJ lj f-J^JI CjLlLic (J^j i hj La_a 3 a u -- I 1 CjL-uLulIIj 
(jjiLill (jli jJLlj .^^cLLaS^I *_al>JU ( _ T 3 Lj^Sj 2_ajju*_a LluLS 3jLjtllL9 ^Ha 
«_3JlJ jj^v^I CxjLSj I fe^ (jj ° J *.' L?-"' O^J^V Cl* .'"j " "^JiisLiLa JS ^^3 

3jjju>JLI 2_lL>JLI JjLpJI cjLjI^c: (jLa lillj^ j_aV (jL£ Uj IjlSJ V LLlc 

jj^ ^-a^sj «Ljl*_a CjL_uLl9j cj'jj' ' ^"S^i (*"*"* 4*- ° ^ CjjLS j^>- ^1 ^Lkajj 

(jj/jLu c- 1 U a V I i qc «j^ila ^^a Ar- 1 ; ,^.llj 2x.ljjJI cluLSj .3Jl>- (_,lr 2<ULla 
L&jjjj Jail!! 4 jo itl jjl j_lc . La^jljUr ^J& JU! <_>"l>! J^ +"" "1 La J-^- (j-° 

-j_JuL»J! (jjjJI (jLiI I -i j"j a L$3jJa I jU" i ill jiJs 2jjLajJI <Jii^LoL«J,l ^^ (*LgJI 
q\ Laj .liJlJuT LuLa (jL^ (_£JJI ^jLaill JoLiiil! 2^L_LL>-Llp.Li^ ^jj L«£ 
LcLu aL23 (jjJ,! Lblj (^>- jjjiIjuI (jj-2JI ct^ '**.! '""^ '''J 1 " 1 ">jL>sl!l Cj^ajijl 

(jl (_yJI j-JJj-$ j j i"ij *u . JJijsJI jLjdll g ?<\r> I g" < o -v (_ylll Jlj-a^l jl^pj 
til! j (<u Lx-ilj LiLajIoj «Lufu£. (j^j jcjj joJ Lkjuyjlj (Jlj^^l jjjjJiSLj SjjkUi 
dlli ( _ r ^ \ '(i-^-Lus A$ mi"ii ill JuLlj .(j^jJI (j^ 2Jbai3 S^j£ ijJJ^a (_yl^.J ■".'.' 

(jru Ij^l? ^j /oJ Ljjjji (_y3 SjLalll fa^>- (jl (^1 jLJoi (_g JJI al^JLLuL^ (_gljj 
Ur Lc fj_L ^ jJI ajISuJI i_a>LliVI £yj ^jJI (^ dUij < 1 600- 1 300 2_Lu, 

. Ltjl o in ill «L>.jfj L^LflJl (JjLjij 

2_l<j^ 4J| (_,lr r-LiiVI (jJI j la *_« (jL£ ^UaS V I «_*1>J,I q\-} jl^j£ Ji^jj 
(_ 7 ^.LLiaVI x_al>J,l » U" . aj p Ij ilIxjLxII 2x.lj_^JI ^Jj.^.-» a /ylc Ljlia 4Jo£j 4jju 
4_l9 2-aJLa-" i HI (JjL-uaJt (j^_tu^o jl r-LLiVI . 3-iuj 4_uLSLal JJ ' <ajj (jl liJI jjl 
^y£ I UaVI «_<4jj>J,! ( jSLj pj Uj . JjlIILi CjJbv La jji dl!i (jl ,j_a (O^-jJI (_,lr 

(jVj I jjL-o (jL? (_5 JJI jjfc 2_l1j«JI tiiVjLil j»LIaJ jV-I.a'. jm ^^Ij ^ ^^j 

«_ai>J,l (ju (JjJL>-(J La (_>ulj (_yJI AjvLaj (j£j pj 3jjJij>J,l 2 c I ' . ^ 1 1 j 2x.ljjJI 
3Jl^:L1!I tiUj JijIsjj Jc. Jji^j LijJI 2_uijji ^£j| <iK dlli «ljl ^^lUaVI 
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(j-ajJI (j-o SjJ. 2_<uLa 3jl^.L2JI dJLLl i-.lk .2 i ih'<^I1 j-x£. (j-uLitl (_Lc I j ■ bj a j 
(.Li! jjl jLai!l (jl^ i! nJaj i "jtt j ,^.ll 2jL#j AJi£. cjjjjlj! La (jLcj^j I j iS! lj 

^LlLa 1 j ! I r La i L^alj^.lj 4 i njiSlI 4-loim (j-a i—ij^lll cLALlica LSjJa (Jj^SHjj 
jLajJ (_yi QjJ g" -fcj dJJi (_L^ (^ Ij^vljj Laj^v Jl S^jlai. ,j-ujJ LijJI (jl 

J o i"ij «L«iL>JI d ul , ,.tl jjja (j-a (jLx-us <_t»-j^j -cuaL "II (_ t j*J iU^a 3Jl>.Ij 
«(j-JjJ!» jl ««LiltuJ!» Lai .(oiL>JI 3j^>- (_,-3 (JJ^J Lt-^' Cr-^'j^'j J-*'^? 1 ^' 
.Uo^LlII jjjji (_j-^ J Hi (3'-'"! 3' ^- L0 ViL^^* 1 ^' ck-i-*- 1 (_t^ ' ^J ' aJ Lr^ ^^ 
(j^S ^AJiJQ j^^^JL) (jlS La_ilj ^jl 011 ( nl Pjj_*Ila «LaL9 2 j^^^JL) (jLlI (j^L) f 5 -^ 
(j-o (jL£j J! 1 -"- J-ri-^ - 3" ' "I LdJL^jjjiJ jlS 4JL1 Jja jl i/Jlj-Lo J-i^- o'^^'r!- 
t—iLaj^s! (j-a /yla 1 "j II jj <^»tl ^^3 (j-^jjjjj.1 f-LUojI Cjjjjfcjj (jl dlli (_p 4j*-uj 

3jjl2jJI (_p3 jj-SJI LiiljUr (jLa LyJI iiiljUr 2 1 uxjSjI cjj k-- jjsj Lai . i_l!j^J! 
c^jJI /_^ 'd^ j^j '"tl j'- 1 ?-^ 2 j 1 nil Li 2jL*1! 2jj(j-o Ct--ie.ii3 i L^jUIj^vIj 

.il (j Ui<il Jjl jl Pjjj u>*' j^'Jy^ • Uj^ r ^'3^ (j-1^- Jj ' ^ -»J 1 j (^ji^JjJI 

I Jj'a (JjjLijJ! Cjjjj (_ylll 2 i 1 nil (_yjfcj 1096 3 ii 11 (^ CjJl>- 'jJ_;II Juus aLs aLc 

(jj, ' '^"j ij-<— iJI Mill LJLLaj! jls 1 11 Lbij I jj .u^slj^l 'Ulftg ijj4 c 1 -^- '-^ 
Lulj jo-j . I 1 11 tjj-La (^Lifcl cdJj julj jojiM3j ajjt jjiill (_p3l^£J cjLlU-«J 

(_LuJ3 L*U!ij ! JaJjjij l^iLsol (^ JjLxjO 3^=J ^Ir /ali tiilj (_g, 1 ualll CjUIj^v] 
j^jlalj^l Cj I j I o < J Ll^aLa 4j-rj i u a "iLui Jjl Lai j ■"■■'- tiJLlJI OJ-2JI ^'-4^ 
O Li \ o r LluiS Ll» . 2_l>. I oil 4j_jjLJI '"'I aseli uiXI *-4->- iu-ii O-iL? _G-3 J_jix!l 
LjjJI CjLlUx. C^jL^j JLa (j-ulj-I TtLLso V Jaj i ujJI j lojlJI jlj^LIs ^^3 r-LliV! 

j I «i i ii n^Ll Sj_u£ (_^oj^ ijJLla (j^3 (<U | -^f>- 1 Sjjii jis Lit^ I j^~- i L^jUIj^vIj 

J .>.'al (JSLJuj (_gjL?tlII \lj_.~. . uVlj^ji ' loj1\ CjIjUt lLJL? I jj iJlj^5U ti-Jj-II 

(_gjLaiJI (_LaL»i!l (JjLj<j 1_LjTj (ji-LdJi J^ «jjIs ^ " a " . • t ^ ^-^ 'r^j- J^^- 

Cjj^Lajj ^jljJllj 4_lL>-LjJI (jjJll (_y3 /-JauduaJI j j i a « 1 1 (jWl ^i^J J^ "ijjij 

c^aLs ^^iJI 2_ujijj'^I vij L«jijj>J, I Jjl-^pj^i_jjii Lo^-LJLLaj! tijL? Uj . I jj'« 

O) gia (JjjjilJ! CjLlLiCJ <GjJij»JI jl o"rn nVI i^^l-La (jLa i2^Li f^jljjz I Jj" 
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.j ini}\ dili tLbl (J^jJLLjVI i^Jlj! ^yk: -~'j gja La Jjl 
(_£jJLJI (JjLuJI CjLlaX. J ■ a a J ' "'JJ "■» Lg-"l U-^3 4jZ&jjuoX\ Cj^LoL«J,I La I 

lLi I iM (J_t_*2_lJ 1 jLjit I ill ll Jl_i£. (J '^>-»" > ■■" JljI^S i t>-J_4-l (^^JI^-^J 1 (C->Ju2JJ 

L&^SOjI (>a Jjl I^JL£ L^jI j^JLLj^I (jLan-dloJiS-ajLiJI 2^LtOJI CilfTj-iJI 
LL 4_JI j3j^^ i_£>i9 •'^h 1 JJ_3'^' cjl_«_<cl^J.! jjL-u ^1 Ljiiol <j-a Jjl *ufcj 
LjjIj Mit 2JjLL Vlj^i l-x>.j"i i n"tj (j-«i!l 3_>JLc. SjjLalll (j-\-JLLajVI »"»! .^ w-.'.K 

. (j\^usj^X I jj-a 2_cL«^v (jjLtJ lyCjxi n") L^jlj-tu CjLiLLca duLS La LJLc 4JL9 
OLu T" J o i"i_i jLco (_^>- jl «i<~ i nVI cLlLxLa-C ^^3 (jjLtlll (j'-^ 1 - 1 f '"*! J^Jj 
. ^ULa 4jjL2j(JI JjojilUI «-jjl mioS (_Jjj>.| 5jjI <i~"ii ill 
' tulajlu 4iSu3 7"LjI (_3-^>- '^-i^- ! O!-^ o!jJl>- ji o in nVI CjjjI JlSj Lai 
.4_j-3 «-j-ujJLtlj rLlJVI i^jLLutJ 2_j^3 3jl3J ,_,k«-f Jl3 SjLtlll ^ Jlj^sVI 
•" J Lu J-aLtlll (jl JijLa ^^3 3jjJL>- *-ll uaJ JLiol (_jJI Q^jljjiJ jLtill jLca jJila 

(jl S i ii II «l»-L>- (_j-Lc J-j>j (_>-^-jL3 jLa_jlj j^j>U r-Luu (j^JLLaj IjijL^sj 

j tail I 2 j->-j (^iijlju I j i "I i "i (^3 2 ,tl Ul I ojui lIJL^j . (_yL>JU •*■ J^N j" ' "^J 

(jlj ^j3 LixJL? (_ylllj (^Uiii^JI jjir^tll ^^a L#j Jii-VI <_,!£. (jjLlII rjJ (_jj.ll 

I j . .. A \ *<~ 2_jj| j r I ^i~<l 3Jl».j ^____ L_y Ja-peJ Laj 2^ I UaVI jf 2jjjJ,| 
<JjjLSj^j^>Jlj ?-L>.jJ! 2___|_____5 ( _ T 3 ^ 1 a • a -»" a CjjLS ^LLa Ljj a-ii-id^ . I j 1 iii-Ll 
.(jjij^ill 2t~ I Llqj » Lta-uaj ijuli L4JL3 LtuJj^i^ Lai i7-^LvuJI TrLlJu J dSjj !j-cv 
/_^ ^ J a J ' a » I CjLj_Lo_«JLj 1 gj luJ (_yJLa 3^>° Jj' "-*-* LtuJj^I^ LluLS 
Lai . I j'jl ajj I J t\l j" , ,.l ^ 1 11 -vj I j_i'a Jlj^'i/I ( j J ,J l £iJ Ijjaj dil jj Ljjjl 

V (Ji-I jJI ^ *Jn 2-cjJla C^JL? L3JI (_yJI J-»->J '-dJ^ o' ^4^' I* 1 -* ct^ Ljjj^jji 

(_yi /<s^Jlj_al jl oVi 1 .ii (jj < j U" 1 nj Lj^ jLtill (j£Lj /<sJ Uj i(J^-LuJI ( _ T i^. 

/(ukLblj Jl^S 2j^ejJ| 2_jjLtlII (^JljJ.1 (jj^a L^j J_l«jJ (_yll! 2_jjLe1II Jl i<~ VI 
. 2j Jl2JI j^jlol^ja V Ij (Jja^dJ! CjLLiC t_j£ ^j^ los&j1\ (_jJI l*U j £yi X Ja (jjjjaJj 

V (j_jjJI j< ji-l UaVI tiljill r-a-ui (_yJI ^3j^ j-ufuj (jl ' i"l ta 1 1 £yl <ti«Jj 
(^pal^II^ 2l 1 (^l p gjl atlaLfldd ^^ (J La (j_a 4_ul (j^jvLjeJ La (J_la*£1^o (j_a (Jj_'[ S -< C l1 
CjLlUjlII jL&JijI ujl\ ajJJ-i L*U!i (_J^I JlUj . I 1 n'tj^i^ ij& i_2jL-ail i—iLej-al (j^a 

I iH Lai .^js>-\ 4_l>-L (j^ j^jIajij^JI 3'-^ aJ pLujI (_,Jlj «Ll>-L jj^ 4_L3j_uai,l 
Jlj_aVI (j_a JJ^- 3^! £|jl ^"J- a Di^ MJ^' 3^'* f LujI ^yJI L*Ui J^ (_gT_iT 



162 



pJLaJI jjhJ (ji Ojjlg JUJIg SjbOJI pJlc 

.pLfljJIj _jjJlJI CjI j I o r ^yk: jjj^lUaVI s |j_a^|j dJ^UI L^-l^ILi (^lll 
4_u^j>JI /a^3^L«j>J (jj La La scj ^ c I U a V I »_<i^>J,l ^^3 (j-U^SLcuiJ! jL£ q\£ j2\J2 
(ji LsjJLo jLvo JuSj Lai i(jj.3jjij;e-a JLi£.j JLa £y* ja^jjj j^jjj La sjjlo (_y-^- 
CjjJl>- /a^jjal (j-u JUI 5>3j (ji^ t^II JJI i fl j I i a 1 1 <j-a jj^ I LaJSal jj'-'j"",' 

. L^LLu x-i-uj] 4_u^>. cj^L<t>- (Jjj^j i_ 7 i^- Cy^j^ i mtlj <_d^W j«-a-& 

(j^J^tjj ^*j'~ I UaVI s ^LuJ| (_>iaju (_fj-i^ • 2-aufc 4_u-uLu-uj 4_i£.LaIL>-l CjI^jJlj 
«Lal ^J o r*Ti > jLj-iS -* J >LIaJ i ■■ (jL) (JJ9 jl t3^_u£ Cj L*_<illje_a (jj_<i£^e-) i-fJ^La ^^1 
j La Jl . Vjl Lujjij Lh^-? 1 - 1 ! <_7^ 4JJ^=jJI <L=-J (jic liljLs. La lilt i • L^laKj 

Lg,LLaJaj Laj^ (JjLJI ^ <jl£ ^ JJI jj^j-aLlIj liiUI ,_£p <_l!1 Jul l>il>iJl ^1 

4jLaL>Jj «U » . ^Vi J^Lill dcre-Li-a I j i l^oLsol (_p j^k AJLLaJ i u ila i njj-lSLa V 

-IjiUol ^^oS^JI JLu (jj£j (jSll-aUl i .ilia . 4-^LLaSI 4-jSla L$l£ir«jl£_$] U£ 

Sj-^LlJS Lai .t_)LjcjjVI IJlj^ (_,!£• V L*Ui i_*jvj^j 4jIj^JI IJlaa (_jl^. (»j-2j 

(2yUC I LaJaVI slj-a^l (JjJS (jjo Q^jidij l^jL? fQ^jLa I i n'tj.3 i-Ll^laj LuUl 

LjjLvo (Jli ^.a^l (jLi J j 2 ' a dl! j jjlL J^_)-i ^'^ (j-° (j 156 - 1 ^3 '^J ' " U>^^ 

. 3j_u£LII Cj Uj^la Ij^a V I jl CjLiSLDll ,»Ll3j i— !j|jj>JI (j'-L i - 1 f "'"I L)' ' JlJl ^ Lt-^*" 

JUL oj-Jjj (jjj-ll (ji_ujijj^iill (j\JjjJ,l (j^^ialj 4jj/^LsI (ji^.1 i_g JJI tiJliJI 

(j_a (_yQj " flj 7-lj (_3-^->- ** "' JJ,' ■O'J^l J-* '"' (j! ™3 • 1339 4 I i n j_S dllij 
A^.U-a (j^ajiSj i— ll i n-»- (_j\r dilij ojjj f^S l\jJ2*$\ (j-aj (j-\_j£.LLa^VI ^Ij^^l 
^1 «Glj Jl^. (^ x-usjJI liUj ,5^1 JlXIj .S_JUIj 5-u-uljinll cGlLaim ^ 

5jii-l jJI i_jj^j»JI CiiCuilj Sjo-I^JI 3SLUII JijO^- (jjwis <-<! JjU.uVI jbjjl 
4_aLCL<fcl ,j_a ^!iSl Ji-ljJb t_jjj^>JLi «U3 /oj^j iiiil.1 jLvs i^JJI Oj>JI j^JI 
«l_^a <_!J|j^>JI iJlij o" i ill (_£JJt C^jJI (_y-2j .r-jL>JI (_5-3 Jji£. «_a i_jjijj>JLj 
4_L^.l_aJL»-VI pLiiaj'^l Cjj^-0iJ3 SJj^Lj CjIjJLi n-?-jL>Jlj (Ji-ljJI (^-S-sjLJa 
Luis dlli J5 (jl^ LaJii^: 4JI J>SJ ■j;!'^ ,JjIx^a ^1 L^J>L>. 5-j^l i^~°>VIj 
I XJ ■"■ a I 5 j i"i ■" J Lai ui ' (jjj jtl i ii j (^yl J ' " 'JJ LdJl (j-djjiilj ijJ^lJI Lblj 

. Lij-ail (jl (3^-" L*^ tiJlill -ijlj-il Jj cr^- fa^jLvsi (_ylll ^(j'ij'C ) (jjjjLjtljj 
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U i"i"tjL-i-a 4J5Lc (j-o IjjLS £f\ j i nij^liill (j-A-l^ai,! £yl JjJlj>JI (JjjsJI (j! j-;LC. 
(JJa-aliJl diLu-aC OjLS ^Ij 'j luC tiJLiJI ijj-^' Lr^ LcuJ^ala ( _ T 3 Cij iTi i ul (_jJ-!l 
JLl^-I SJi^Lj j i f «Ijj-II (yJJ Xuu L*LI!i J-J-S L$J (jj i a i a -»"_' l^jL? (Jill 
(jLij 1 1 i ii iJJ-La (_5-3 CjMjL*JI jQ i"iI (j-o oJui /- I'lljo-a dJjLc CxjLS .<"<iili 11 
I j -a- j 1 a I (_j-J->- «V_»Ji_l.1 (_p3j^illj (Jjj-aill CjLlLi^. /_^ (jjj-aj-ajtjj Li^ljil 

. ^1 IrVl^^l (j-O (j| JljII 1 Jl£J Qj^ (f< M'J 

4-j^.Laij-Vl SJlSJll (_yl^. «(_ T jiiJ! jJu j 3 2 1 »~ a SjJij (- 2-LJ V LJ La t^^Jj 
IjjJiul S ijJjjJIj (Ju,! (JL>-j L#j f-^-a^y 0^ ct-^' d-u-ul j 1 nil ijjii!! <_ijlj-a jl 

( _ T 3 «U CjjLi^j 4_U^J,I CjuLiLlL! La-jiij 7c-jj-oI ' "^ /j '"■"' JLia jSj ijl ^1 ^LLa 
LaJilj jLca 4Jl3 /j ""'■ Li-a j" 1 iLdJ 1 " Lai . 1314 4_a-u ( _ T 3 'LjtJ^J SJLSLa *_aIL>J,l 
dlljJS La (Jj .j Mir f-jlj-11 U>^' (_t^ ','J ' **** * ' '^.' QJ I »" "'J o^JJ' JLojii! 

LaLc (jO^_j 3Jl^ I 1 11 ijj-La (<s-SL^v (j-a j-^j J~^ ' J 'J ' "3^ ct^-^ iJ^J lt^ 

i_jj!j LlSJ IjLji (jLS .(JLo 3j_3jj 2 J >! '^" 3 1 3jJ3 (j_o 4_i *_j_ajj La J 1 a fl ' 
lj_uS (Cj^j (3^ (*J "^JLa ujl^vj^j (jLs 4J2j i4j>JI '^ a sljj (_,» 1 nllj <i£j^>JI 
(J-a-»J (jLS (Jj iCjLijj (j-o £^£j_aj 4_LflJ 4_lL^. «Li>-jj La jl tLLa^eJ (_g jJ! 1 .Sllu 
j-x£. 3-j 'I ■^'■aVI cQjLCa JijjJajjj ( _ t jjLuoJI tj£jj> <u^.j3 i_^i^ cdJi (j-o Vjj 

(_,»hi LoJlJi^. (S-^ji^- (jjjLcJI 3^Lc (jisjja.j t_g 'I ,^"aVI ij» .^tl ^|r *^Lil!l 

(j^j jjjijj tUaLij ( j^ ji^til SJjLa^ ( _ T a 7-^L<jJ!j Sjill (J I <n "1 ill ^1 «^l_LiII 

(_L£ 1 f (j '>■<< jjj* dJJj Jju cLJLUixji (jrila Jl3 (_L-j-j-!I I juk ^jj .,jjjL<JI 
C^jL^ (2>JJJI («-*J i«Ll lit mi 11 jlj^l J^l-J (Jj^aaj ^r*J 'I uajSzl 4j 1 n'^LLa 
1 3 J J~ ■ aJ «L>-LaSj «ULaX.I (jl (j-a 4_j£.Jj Laj (j'-* J l O^ ^^^ *" (a^Jjj^sLLa 
4JI jji-^jj^£ lO^ La£-dl!i (j-o ^>i^l .(jjjLlII 4^Lcj LujJI '"" ajJaJI tcJL^s 
Cj^Ij^j 1 n"ll » LaJL L&^Jl^jj 4_l^l>-2| Sj^'C 1 mil (_^jill (_ajjej S^p^ Jju jLi-o 
3JjLa^ Ja-Lj- 1 (j| j-a'ii 1 )«-Li J^il (_j^>- 3j 'I .^."aVI ( Jjj «i"l| CjLJLajJ 4_L3j_uai,l 
ojijjij (j^a Jlj>J1j ojnis i_aj^^il ^^Jjjuj I j 1 'h'm^ (j-o (_p JIM» L^j^ C^>jii>-I 
IjjLSj (O^-ol Ji^l t_ijjii jj-a jft^ujl La tjj flLu IjjLS ja^jLa fljl ala. Lai . aUI LaJ 1 uj 
«Luj_A Ij^j-id 1^ t ii^-i (j^-^} 1 'i'm^O jjiju^jj (JLLai-^j^-jLLiJl j^" ^j^j^- 1 n 1 
^j) jj jj_j (jlS 4_i1 4_*_oAj J-&J 1 j aj i "j^ jj^. ^31 J-SJj . ^j j ^ U rt ^_<kj * 2i^J 
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sGUI i n -v jJLSJ (jjJS lj_Lio •" J*^i*^ (jjjjJUl 7"jl>llj 'ch^' *illj n—i^/l 4JJI 

7-U3I jJia . dlli Jjlj LcLu CjljjiaiJIj Cibljia <V>Vlj CjljLS.'i/l Cj^jIjj 
«L»-LiI /. I c {£)-&• (_£JJI 1— 2jjlJI (_5-i^. I J ■ a a J 4jJi^jJ(JI T^JLj-4-i Qaj 1 u tj^iaJl 
i _ T b jj LaJ CjjJl>- LdJj t ca£. *4J » 141 5«Lu_u j Jl^d ajj_uj-« t t^^xj tiJjjij (J^l 

t_gj 1 n j 1 fl-jt-JaJI I ju (o3 . Ljj S^jjla i_d! jjl > 0" zk n II ijSj (*j *^h^ (jL*^Tj 

(jl ^1 (jjLiJI <j-la-fl LaJ if tdJij ^^lUaVI »Uai!l 3jjj ^ lltAa Ljjjji 

^ 1 u flj ^^ I UaVI Ljj «JLajj ( _ 7 jJI SjJLtt (_,lr JJ>J 3j^ 4-o.Uo i . . 1 n'Cj JUI 

(jjj^pSj jl drug I UaVI ^Ij^aVI <__) LSJ*^? LaLaH&l qjjuju 3_bjJ,l Jjil Jju jols 

- j...A'it 4J3U.J (jk. dljjs'i/l <_i|j ^pJI jLsaJlj 3jl3jJI 3JL*j 3^iiuiJlj S^j^Li 

-L^J (j^jtlLojj (_yll! SjJLlI SjJa 1 "' IjijjljIi (J^>--4jJ LLaj V I (jjJ.1 J-&I jlj Jj . LjJ 
^ J c I la^ J(l «Laj>-j Llxj>o (j^>-jj_i l^ili (j_»jJI ^rj- 1 -*-^' (jLt-o (j-« 4-idj-iuJt (^Jl 

x_<t>-j <m n'CIl (^ /o^jjJLvoIj Sjjjij>JI ol SjUII sl^pl (j' j^3j^ l?'j f -* 

v^jjjui L«£ f-ljaVI j-iiUi-aj jKljVI J-a!^: ^yl^. JjSsjjJI (_j.ll clul Jl3 JUI 
t-LllJ-JI (jjjLiJI (j-u ^->>-"' (_^1\ T$J^\ CjJiSj .i_u^5tlllj 3j_iJ»J! A jo its! (_ T i^. 
JiJJls. (J^(jx. (±i^c_JI (J>»-l (j-° C ij^ Cjj ri-»- Ji^ pi Jj^flj (j^ 1 ^' 3_ulSLol J^>- 
2 . j , U tl 3_,j,|jj_j 1 ^ j u, (_gJLll jjLvuJ^La . jljjji'i/l (j-a JlJ_)J.I dv^- ' '" "^lj 
La£j .Ai 0" i^l Jaj*_«j «L_u1jJ (JL^e-a a uiAj j_A ^- u ^> t J^ ^Luaj^l ^j^ajl Ltaa^a 
oJl^c /j ua a jojJu£ ii-ilj-J sLjLjvV ^jJl^jsj (j-ujLjiLaJI (jj^SLill (_>ajtj Lblj 

i_d-3 (jjJjLi;tjj tjl 1 11 iVl 4 ^jj^ 1 j>^- QJL> .' ' "-' ,^3.' "^- (_3-IJ J-* - 1 I uajtj Lylj 

CjLiLSLo^Ij SjLijsJI i"<l al LaJI ,j_o Ijjjii" 1 nj (ji J^-^ L«-o »lj 1S1VI jlj-<-u! 
. (tjl 1 ajVlj 2 .j ,UII Ju^a^?) ^jt .U^tl (jjJLA (j-o J£ I g-ilc ^j La h (_ylll SJjLjJI 
(jl jL_i_a ^^i CjIjJs c?^\ i"<ljjU".tl tiJJj JS (jl ^1 ^pj^£ ^_) — La. LlA (j^ 

SJKaj JUI JL>-j jUiixJ (jSLo L^o-Ua Loj 3jjUoJI JU^Vlj jUalSVI 
j-j-t^jJif <tJ (jl^ L<ili J^ (jl J^l ^a^LU-aJI e^j^Jlj i^jjlJI JajlII (^Jl 

JjJ 3j_lj^ (jj^Ua ^^3 jKjjVI ^yJI JUIj pljbVlj (jJ^H 4^.jJ j^li (_,!£. 
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5.JLSHI (jl LLj^vL^s (_jij Jl21s .<_!jLajJI tlj^-lj iLujJu jsJjJI (jIji-lo Lgx-al 

tlijJajjj ' " 'J 3 k* jja j_&LJ,l ( _ 3 _3j^>JI L$J (— taa» (_7J-!I ^-St^J-" 3-j^.Liia-VI 
.ajZ'l ( _ T 1^. LLui i_£JJI lSJL^-J^" t*-*?^ I 3-^J lSjW*-' J-*^?- ct^ L$-<i5Lc.-S 
d ajJaJL dJixja-iiJI jjl SjjI^vj^jJI ClU o~-a- oil i_ Zc, (— ojS I i iaj| Lylj jJilj 
i* ^"jJJ J & ~ Ql'LJ '"'"^j-° «uSlc (Jlilal i_djjJ! i_iL*_col (j-o 3 JjJljsJI 4_oL>JI 
SJlJJLjsJI Cj LjlxI^J. I ojui (jV. I j la ' ^c I UaVI »_<ij^>«JU (jlaLaJl ^Ir L^JLJu 
<Jjj|£ (_ylll jljiil ' aj '" aj <_*3lj-aj i - < I ^ , U 1 1 ^Ltu ^tj < - , n* I" (j£j j<sJ I j . ..*» 

(2^3 joJ 4jjI^vj^JI o Lt^u^J. ! (jl (2>c liLufcLJ ',_,**! UaVI «_<Ci^J.I (_y3 3-<uL£ 

(jl£ i J "*~ ' "^J J'"'<i"" "I SjJaj 4 ji^U i_a^>Jlj (_£jJljJI (JjUiJI u^l j la " 
(jj/Lo^. (j? l_L)L_i (j-C i_jjJLj VI c_ija-j ^1 jjf .^^-cbLlI (_j-3 4 _i I r J gjJI 
i aj i2aJI L^jjj-ajj £^c^jj 4jjj!UI (S^JjJaj Cj i Jijj ^j3 JJ3 JJoJI (j-ujI^vj^JI 
3_j.}L*-a l2jI£3JljJl>- 7c H ua aj 2 JjL iaj a 4j^£Ls CjIjLo I jJJ j" i ""' CjjLca L$J2 
0JJlj>o Jju (<sJ dllj Jijlj (j-« oj^k^J (sixll (jl VI .4_cuiij (siall L4I0 <_uLv (_fi 
4-ls.jj fjJs LoL& ^LoLc JSLifuj dJUu 'ylj CLu\£ (jylll (j-*J '^i3'>^J>P' 2 2 jiaJI 
<Jj_lLi (_5-J-II S-JL^XIj SJjJIj jL«JI sLaa^SJ (j-9 «Vjji (jpjul JlSJ . joiaJI Sjj 1 no 
«_<jjj>J.I L$J (J^soj d ul , ,.tl L^j /".l^"i| i_^j]\ J^titl ZjZ£ ^_i dJJ jj (<i^j (j^e-lj 
ilj .liJjiJI i_iL>jij JUI i—iUej^sl (j^jjl^vj^jjl ' j«* (_,JI pi taJaVI ' Q<~ (j^ 

tjj I S iii j Ijjl_u3 js-^-ijSLJ «_«i>J,l (_y3 (j^_j£j^>Jlj Sj-^il f I ' 1 10 1 1 (jLi j-^kj' 

\l T.r- VI ^JJ jjj^ i_jji j JlS£ L^j jLaoVlj » 1 1 nil r-Lil CjLlUx. fj^S LaLfc ^L23 

ojLa^jIj ^yjj^till (<sl*JI Si mi'iI t_i inLill 7-LiII j^s$J (jrlj l?- 5 ' "^ L ^- i oW 

.<_aLLJLl S-jL^J ^ 



166 



v*kl\ t»Uii$ U^^"^ ' ' 






aJLjlII ijuiia ( _ T 3 1 JjJl>- LaLajLJLa £jLH£.u 4 . '--> j *J I 
(jliJIj jlSJLiVI jl I jui (_jij ul'aj^.^tl <-^lj dr*-! 
j t^a * II L_L>.jJj_iSj j1^_j_4J jLLaufc jp o < n JlJJL>J1 

4J3^Lc f_^>-^ jjSLl! I jj U" 1 1 ( Jji _j-&J 4-ii^. i—ijjaj (jl 
jVl LLLlu-u S 2uJ*JI ^ajjdlj (<si«JI j>la3 ^yk. jjfj 

.(oiaJI j^isj (jyk. La^jIj 4 ''-J 'tJ\ j '■~"~ Cj.iL-u (_ T ^II 
(<sJLc - la c I jL£ j_J_jJLv jl l_Lul£ ^Ij oils 
^^-S j-Li- "J-^ 0^ J J I jIL?- O^J tjt^i i njl Jju ?Lv 

4_2_Ljc_j (jl j j_lj LLlLi Ij-jI "j'^"* (_y3 >SLaj| jL>3 

i_2^ii>-lj jl^>JI (j^ '_>^J ' Jj ' ■" ' (ji^ 'OJO^' »' llf 
/sJjJI (jAJ Jajp (jlll 4jieJjLlII 3Js}L»JI Jja> (_glj.ll 

t_iLiS j-^Ii jl jojta . «U^>- j£ij3 jJa l_L».^JjjSi! I j 

jjij - I 927 4_o-u «ojj^i£.j ^-lLJL>- » /-£ 1 aJjl jJijUjjJ 

j usjti\ 3jjIjjJ Sibj^-JI Jl^.Ij2JI (jyj-ujl t^jJI t-jL^SLII 
^ylll ijLaLSill SjilkJI SjLjiolaj ^jLJLv «L<iLc. ^ JJI 

jj <1 U J IjjLl (j-Cl»-Litlj (j-^ ^ <i" 1, 1 (j! ^j-l-lgir jJll3 

=gLl^J ^jVI (J^-ljil (jW! jr^J k- ^L«L<w-<kl j' 

^^JIj^V t-Jj'C I II I" II I Jj'ft p^li-l (jJ-H 2 I I llll (_^>-j 
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(_^fl J-3 liLl ji£j '(jrJj^l 4^vjjJLi 3_ljvjJjjSj CjLoLIaI CLu\£ < I 609 4_uj/ 
J I vlj taj i u VI (J^uJS (j-a <tl»JJ . i_l!l jjl »j'^ L#J JJ-4J (Jill 3-aL«J1 21 . ,^ll 
(_,!£. LcuJj^La ^^3 (_>ujJ J>-3 (jL^^ji-JLj. (j! i n/C s.jj.1 j£jj jl ^UII ciuJi^J! 

2_3^v L*l!i JjU <j-23i ' J^PJ (_, ' il Jj Jjlj'll njl JJ^j l"lll ^^SLuISLlIIj (JjjJlJ^J.1 JlJ 

j-j| ( d gSa tOLl-LjL^a-s&Ii It q j_j*-1^j>J1 (J_<j^.j Ot a LSJI (3-iJjJ tCjWl p j i l^j 
jjjjjLl! «LloL>- JijLs (_, i'ThJi-lo ^^jlS^l^- (jLfci suI-Sjj^ i"i SjljlJ ' -J i n~g-i-4-i^, 

(jl ' aaSj ^lill Lg^-a-La as (jl£ SJT 3_l!!jl3 aO£. (jJJ Jj^I jL^I o^- ^JJ jj 

(j-uJ LgJLI i_2jJa (j-o 4-pj3 J '^"-i' (jLS Ij-iL) 4-*-oL>- l _^ !}LL-ul i _* i a I a £jil23 

i lj-il-j (_y2 «l!j_Lo (_y^ 4_Jujj «l! cj_iLS «Gl ' a^pj cujj o l_o jj(j ."ill (jj^jsJI 
lilliij-a jii£lj . 1597 Sj^ |j,,mm'^ ^ sUI *-3jJ SJlc-l^iJ J^txj <ul (-JuSj 
(jLa^SjJI i_i-iVI 4_iL& ^^v i nljl j-JiJ (jl JlJLo 4Ji J *■ JJ* i^aJl '-^'j (Jj^ *-*^ 
1 '"'"J. 1 I 638 4-ujj «3jjL>J,l» jj<j i'iII «UL£ ^-lLJLv Ijb (_aji fSiLj Cju «j-1! 
Lol_& I j olr >lxx. tfjLlcLi Lmi-L.i._La ^ arsenal .2_a- Im^M jojlxJi (_^aljJ 

3_lLJLv J^- (_,<!!. Ijl I J a»j La ^y^JI jLCa^l (^ *L$}\ j_a^l (jl j-lC. 
j La i Cj I J ».j ( _ r £ «GLiLlSL! (j-ti-jJJ,! (_>-^*J (J^ xju ill j-A djoUtl 4jljL>olj 
tlxjlj (Jj-i Li-ifc . 1_AJljJj (_,*C i nljl j^sl (jl o3j^3 p<S ' '"^'l f -* ^ OJ-^'-y 
(_yj| "JJ i "^~ (_5-3 i_^ji jj (<sJ ^'C i iilji (ju j^J~! £}^>- Loui Lfl^^o ' tLAJ j j« uaj] 
j~loJu (jl Q^j^qJ (jS_4-i Oj uax (_^ «Ll>-^j j-ojll 1 j AlIaJLl > ^_lLul>. ai o"i i^l (jl 

V d , „ a ; ^Lcl&VI iiLl j JjJ J_i i Lajj^-I (Jill 3_l<Jj«JI irjU.UtiJI j^u LJ 

j^c_i (_5-Lc C<-<-<Cl>- 1 Lxjj (_^-!l '-r'-''^? 1 ^' 4i*». (j-u (j-o al^J! i_uL>JI (J'v i"ij 
. I j^^^ ct-^' " ft-ilajtll sLcv^JjJSHJI CjljLsoVuCJaLvi (_ 7 Hll i_3jjJaJI I II ) j'-^j 
(j^-^ljJSJllI (J^L«JI (jl jji JJ* '■aJI '^y'jijj^ '- <4 ^ '(_,^ ' ntjl «LlLc j-^2J (jLS La 

^V jiilj .^jLJU- L^j j^a ^pJI ^yxi-J! J< mi" 1 1 S^ia (jLiI LaLt >LoLc (jl£ 
(_, I r il 1 1 .'^T"* Ivj-uo^a 1 927 2 i . u ^^.3 3j-o Jj^ jj^* (Ir*-^ r£ < "tjl "-jLj^ 
2_j^a Sj.sjj ,,i^jL1,I jLlUI jjjj t_jl^SLll Lblj 4_uL? oLaIj (jL? La i_a>Lv 

(j_a Cj Li_L.«_ij a I j Cj LLlj^LxI I (Jul (j-^j i "SjLU (jJ^SiiU «Vj (_yl^. ji^jr" i uja 
2_cLx^v (_gJjl (_,lr i " 'j j la Ijijv 3j_u^ CjVlioj Lp^ Lblj J-Sl^ .(j^ill Ijui 
4 iij ii ->JI (_yJ3 (j-^-J foJ OI"'"^ ' <3 * J " > J JD-'JJ J-'tPJ^ (J^- ' UiA-^' lj-° 
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1_&j_l1j (jyj-I! ^ jj k. * i I Lji <>> 2 II /_^ | -^ ;= -J j-* L*JJ ^^i)^ SjJia 2jI (^ 

(j .1^ iLJ (_,-l!l Ll»- jJjjSj] I (_5-<kj '">>-^ jl J-** aC <_P (_J-^ SjijLvuJI LcvjJjjSJLtl 

<— j|"\ 11 tVj_& i^j-J (j-LLa-lJU Ijlj* (j-oj i4_<oL>J! 4 ajJaJl TeJLva^a L&jjJlJ 

(jjJ! 3_JLLj^I 2_j)I^>.j3_JI sljl 2_uo jl 3jjjJ| Ijlc. ^.lLJL-v jj| q^u^jUI 

- JlSjJLI (j-oj • J^>i Ct-^' ^-4*".>^ '-&r*J- > ^ i 3 Lcv^Jj-cSiitl jl i hoi i jo£Lajj iJJjlS 

I * U I .~ I jj j U, i (jj jJ! 2j i 'i^jUl jl£La3U (j^>.jijJ,l (jl-yjj lo!\ <-^Ij (_£>i ^*^ 
(jl_j (jji^-J l_3-iLS jo-Aj—lcj <JL)4jJ _9-SPJ_9^ & . ct-^' (JLic'iilj CjuljSLII *_o 
i^Ljjv^JjjJlj'al •*■ j" SllaJLaj (O^al Juil Tcjlotj^e-i (_yi^. ^JiitJ Lx.il oJl$£ «Ujii3 

jLljJ! dJJi (j-c Ji3jl J 2 I a i JL^. <LjI ^ lr j^j£ ?"^?-9 'k*"" r«-! •" & s j j •> 

/C_Al^_JJ tfi I » tl ^^>-jJ_aj si Q I t Tl [ j_« 5^_J_iS d lint J J i ..^"ll ^J3 /_ I rfS^m 

j-l£. 4jjj_cidj (cAjuI f-jLk ^S i"i i *_<u^>J.l tjL-i (J3-23 ^1 3>j> flJl {j£. {j^jl>-\jIu 

L&Ijlj jLSLaVlj cjLLiSLII ditJ SjL^o Sjjii 1939 *Lc ^ Lyfj jSto 

^-3 ol_ij.ljJ)) 3 i in tl i 'I I "i ^-3 j mi j LaJ^_Lc liLJjj "^Ij-^ jj I Hi's tl 

r«-c.j-!l (_yi^.j . ^Ij^-I Sji^. ^'a j $ja jsiejis i_iL£j-&3 Galilean Studies. ^jJLJL-v 

Lcj-^JjJSjJI TtJju 4 jo it Li <_LJ1 li 4juS (j-a qj&AjLa Jji ( _ T 3 i—S^jju «UjljS (jl (j-o 
(_, ^' a . fj-c^j-U 2 jo it? (_jJI 2_olj SjLJol j^i-T «_LiDj-a (_gl (^ J 1 ^ "^ Liil ^S 
olj_i ^ ... ^i i 4_jLS (j^a «LullII dj&AxjaJI (^3 4jjlji Oj^i L*J (J ' , "'~ " * - " 
3_a_m_Ld_l| ■»■ j '. « 2_Lj_cajJI «Gl_iLl^ ^^3 LaLiJl^c I o LS S J 1S1 J J 2 " I _' 
(_yi oljj LsJiU LoLoj jjSLjj (j .n i m'iIj^ JlJc^. Scientific utilariaianism. SjjiiiJI 

I a i) J la I (_yltl 2 » i nl^JI 23jjJ,I JjfcLjtjj 2iLtliiJI 3jaAx^aJ b (j-l-«^J 2jjIj 2Ja^-^La 

JjLcj j-lLj-ILs- (jJI 4jjIj£ SjJaJ tr^JK .j^jJI (_iJLu]l «uL^ ^ ^jSLJjl 

(J_L;tJ IjLl>- ^L<i£. 4_j3 (_jij jl 4 t _ 3 _Lj^S'i( I Lojj (jjUj^Sit (jLbjLa ijJL-v SjJij 
(_2 J^-li-i ^p Lb Vj 4-jlaC CjljLp^.1 4_ijijJlJ V ^ .^.tl ^.11 jj .^.tl jj-o (sJLc (_y3 
i_a3jj, (Jj-A Cjjjjij 4 jo 1 n"t C*sma Lui (j-oj • 'Li uojjsj (_g JJI ( _ 7 jvjL>JI joJUJI 

(<s-L»JI 7c_jjLj i— iTl^-j (jl f»i Utl 7"jJJ. pj 1 nil (j-o 4JL1 j j» LaJl <-^jlj iSj^J 
LjJ^i>-j <iJiLiitoj jaUl LI l^2J ^^ii-l jJI jjU'tli p~ J_' (_g JJI /y-g-UI (j-a i_^>-^ 
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JoJJu <j-«J * «Cbe_J ^^^ 1 Jl^S >Lllioj LJJl i n 1 (j^->- (j-2Ji 7"jJ-* T ^ * ' L-* ^ ?e - J (_7~^ 

^ U"-^l ^ JJI g a ills 1 1 j^ Ut^j AjvL^ijI ^ Ij^-i ULc jjK «bj!j^ o' 

7f-fruQ Jl-ca ' ^P I— LJ j i-tiAj (_£ jJI j^aj 1 ^ <>> ^1 *tl 1 tl ,>»^tl ^j-a ij-jJ^S Lit 7c_c*3jJ 

(j_a jljJaLi ^l^3i Lalj-c! ajjJI <— i-luTi^j CjjLca (aiaJI T^JjLj (^ 3-<-uljJiJI (jl 
aLu-AI uic I jl^ejj-ul Jjsl Ijii: I jjt SjjIjJJI o'J^-" o' ^! '3niii>LaJ1 ,_LlS 

j to itt l~*t Jijf j Lea /oiaJI tcjjLj (jLi Jj-SJ . . . .(j-^-i-uJii^Uj if L<CL»-VI plr 

( _ T 3 I jj i aj Sj f«j_J <j-J j-1! jsijiJ! (^i-jj-o (j-lJ oJuil (_ji£- jl^^J! (jLS LoJiJt£. dll jj 
<"<lo i"i LcJl s Ij-j-ali-a U^SLs LLjLAj jl Ljl J-« <jjLl!c.L) . U *a <dL*JJ (O^jLjiiiU-a 
dJJj (_JJlaj (Jjji.'^l <Lul i n Wl LI uaSJIj /oJjJI (j1_i <iJ3^L»JI SjLjLila /a^jLiuSLLo 
CjLijiIjjJ! J j ""• ■ " a /- I c Lh-" (_, """^ 4jT j j « ' a 1 1 c^jIj jSIxj^ . <iJ3^L*JI 

.(Jji-I Cj!jLp£.l J5 (j^ LaLiJ LjSLicaj 2joUtl jLCa'i/l ^iie-i IjjLj/ 

Jlj i nil I JLA «!jlj • I galg 3-<k 0>iJt3 9< < *r!-^- L*JtH^ ^rH^-°!j JL«1».I J^L>- 
4_L>-LiJI (J^-Ll^-^JjJSIIJIj joIaJI (J-ij 4^^L»JI (ju (Jj^J! (— 1] j-Ji La] I i-iJj!j i_jjkj 

i_j_iL>JI qj±S^xjj . ..f_j oUtl 1 ~ 1 se j 1 1 7-jij ?LSj! u^C- (J-«-«J ■— ''j-^*- jl (J*^ 1""" 
(_,JI *1_<Jl«JI /T^beJ Lojj^. j J laj Ll»-^IjjSJ<J I j jsiaJI (j-u 4^^Lc LjJLa (_yJLjJI 
3j^>-2l aJJbj iL4j_l3jjj LjjLLLa (jlc « t jjji?"itl» 1 J^ju CjIj^Ij CjVI jl ij^>-'\ 
i_ul^>- (j-o J^_}-ll ' a iSia (_,i^. »l oUtl 4JLc! (_,-l^. uijjJiJ (_yjk (J^wu CjIj^^Ij 
CjLcl^li.V 3JjJl»- jLSLaLi (j-^jjjjljl J^a^lr Jjwu Lx^S-p-Lj (j-a <Ll9L>JI j<sJjl!I 

cijLal .'in'sVLi (JIjlIj <*Jla j-L>.VIjLtJLiH c_xJL>Jl LaT. L g j ^i.T3j3.lJ ( jjs3jsjLa 
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til! ja j^ ,~i,~ Lo \^.Wi»i\ u^\ji~i nl Ll>.^JjjSjiJIj joIjl!! (j^-i 2J3^L*JI 
Lu3l£ l$j^ L»^ 7c_l^I^JI (j-*s . ^ '^j ill j i^ag 3>^j ^ u , ,,jll jj .^»«tl j^lji 

( _ T 3 (_pa^>JI J_t£. *-lu aLu-Au /j t\ seJ (ji i-j-^cJ (_£ JJI _$Mfc i±JqJI <_jL>JI (ji 
j La-U I f«JL*JI (_,lr ^SJLiJi,l (^yCLUaJI (jjiJu^Jtl jL»j£.I £)] jLp£.Li pjj^DjJ,! I jui 
^j_a j_A ^LS U, 4_ll j j* '^* II Llulj (Jjjjjj . (jJ)j-u£J1 «Qje_x-£U ^J2J '^>-*' 7 t -^ pC ' D ' 
i_£-}L) 4_i ^j^l (j^ J'^J «LJL3 Jaj ■ ujjI j uajdl L_cvjJjjSLil (_ji ' " I - * 1 '!! J-^' 
jj'^~ I g-ik: j»Ji^i (_ylll 2_l«1»JI CjljLsoVI (j^ JJjlI 2_<uLJ3 y-j Laj (j? dJU (_£J 
■* j U . 1 1 jLsoVI ^Sjj (j ■Vi'Cj , ,. 4J|_J y-j i aj 4_iSjj . tft^j^j ,Uj , ,,jll j . ^.»ll 

Epistola de magnete 3_uji t lLLi«Ji,I J_^»- 2_aL^ll 2JLuujJI 2jL£ aJI^. j^-*-* (_gJJ! 
(jl^ Lojti^. diljj 1269 2 mi ^l^*. cjjSLjjLo jiu I j -"^ (__All 2JLuujJI /.-Aj 

4l^3^jll Lai . Ij j i uJJ j I L^a3» OVl >? tJ ' j-' J ^ 2JLLaJ ^^ '-ii/^ L<-uJ^-o I Jlj* 
(j_o LjjijjI (_j.II l1*Lcoj L^JLS (&^3L>-}Lo ( _ T 3 SjLajJI (juu (_yjJI 4 j i njULiJm 

U (j-u-aJI (j^ 2A^a^jll «(_ T ^=-o V^l <til jiSji,! (j-aj . I 1 90 2 i i ii (jJI^*. ^r* '^H 

Cxjlj (J^-^-J Lxj 4-u^i_i1d Luti, I (J^>- «GjL_uj Cj^SjjLo ^J-i * *^S_i (j! LtSLx^J tjLS 

De 1600 2_L<- U 2 j mjULULU ^ ^j.'l> <tAll ^jJI t_il2£UI <jVj .j_uL<^l 
jJa Q5SJ I j i unJ^ILu 2JLuj jjLa i^Lu jlSLal 4-i!j_o 4_j3 -j I" i •■! JL3 .magnete 

(__,!! j;' l^aJI l-^jlj 1—jJt'^ liilj (_ T 1^-J • (oijill (*^jLj /^ I ^jUf ljL>ul I "w u , .. 

jLlj (_jj& Ll^v^J jjSjJ I «GjL>o ^LiLxja 1^31 )«-SjjJ (jl *>*il ij^-*- 1 4JLj Jjill 
dilj aLlS (jjj J^=J L° t^JLcjk (j^jJ I jl ..Uj ,„jtl ja-ajJI (^3 (_yxJj.ll ^£Lfill 
^pju /a! 4j Li jaji j-JLi^aJ I dulj (jLa liilj ^«-oj .2^^L«JI dJJj J"'" JJ3 J j" 
<_jLjSj j^Llj 2Jl_toj (j1_i 4_L^all LdJjS «Uj-3 aLj t-jjI^jj Juji^o 2jjL-v (__ri^. 

,__hlxL>JI (jj-^' ct^ iio>Lill jo^3_>j (j? jjlj VI -"j m 2_i . njULim ^& cjj-As*. 
(>uj perspective ""'Ijj t\ * H ; ^^Lkll ^^AjIuj^j jl j-«- _>ij 2^^L«JI j m.t 
^LSLs . 1430 2_Lu j gla (_j jJI Camera Obscura 2_<CL«J,I SlsjJLJI ^jjII jl(j->- 

Cud 4 _iolr 2j_>Jij (_^a iJ7 s>-jj 2 £j\jJbLa (jLtJL-o I ^ j » i . ^. (^jjjLsoVI tj^J-& 
/_^ ljL9j (__»aJL>. ^^-ijj^jso J -i c 2^=_l1J (jljL^sJI *Lv LxJlj till jj| 2jijL£ 
gUt-iuJa (Jj^»- ' , ■ t-a --II (--a-Ltll JLpJIj j Si a 1 1 3jj3 /t^-Lj 4 ___ r Jl j-a^l 2jL^j 
aJ d'.i j a j^,; ,^tl c^jIj oI^j (__;JJI Light and vision 2_^ ,^ ,11 2^5^11^ t jjiall 
liiliij tj Mir (jjjLcull (jj-^' J^'j' Ct^ "^1 f^ 3 ^^ ^jlr L_cv^l jjSJll I j" 1 ' j gJaj 
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'"'J 3 J-2J (j fl J " '"J i^^jjJljUjj iLJLjju (JLi^.1 3_mj1!I dJJj CjJl^u ij-L»- 
4_cv^!jJS2l!l CjljjaJj.1 (j-a L-uL-ui i'iS'iiI (__Atl 4_la1«J! LllLjjJaJul ^j a » J i il I j ' I 
(_ylll djoUII '"'■__; tagJl (_)-a*J (jLi (JJ3 ji QJJ'' Lj-i^aJI (jjj-uJii^Jll I gjlSa. (_ T ill 

1 *j ta i ■■ ( _ 7 jJ! 2-p._aJjjSL<JI cjLvLaJil L-uLC*Jl tij^ cJs^JI dlti (^ ' " 'j 3 *° 

.S^JLI (J3-j3jj>JIj Q3^\ 'ulo1\ 
La j5£\ (_p-«-i ' 2 a -j J » ■ a II <-1*jIj (_£'j L«S-uajdL«jj| j lojljI (_ t 3 /siaJI Lai 
Sjjjjtlll ^1 SjLfljJ! (jj.3 (j-a Jsj^>JLl (_gj kill I yjSLdaJlj CjLiljJ.1 SjLjSj (JIL<jj 
CjLa->-^lll ( _ T 3 ^LlalLa ila-i 1 "j II j . ^.»ll (_<3 (_, oUll ->l j . ..VI (jLSj jjj J 

4_j_ij_«JI 2 i I II (j a j lu c (_g^L>JI jj 2 II j^i-lji /_^ Cj_4J (_5-j-!I 2 » 1 iiljJI 

ituu (jJJ 2_ajjJLll 0L1L&LIL1 till Jul jyljjJLl ^LCukVI ^^\ Jl2Jj ,2_L2j^i:V!j 

(_fljLj Cjl^pJI dJJi (jl£ (jlj ^^jLojijJI ^jjljjjjl Cjl^pJI ^^3 J^J->- tj-° SLpJI 
(_gl-«l_j (j^ o "i g U (ju JL>- L«-a l -2> :> ^' 2Jjlj^ jl g-jgtl J-aJiJI (j-a ci'njjVi J 
4x-ijJi!l CjLaJJJ.1 (_y3 ^J-^JJ Lt^' '" D l^'H (jj-LiLaj 2JjLx-a (j-uj-Cjl^lII til! ja 
/. Ir j I j ~ j J • ■ <a ! I '-^Ij i_£'J La£-dl!i *'jli • ^ 3 '" ^*Jjil MJ^^' *'j^! J' 
(J_<jj(JI I j ' 2jjj I j o I juj (j! benedict i(jOiji-Uj (j^ijjuLlI f- LljI (j-a ^ . ujl . ..*tl 

Laj ./o_aj_jSLflj da^Jj /a^jLi>- (_ T 3 L$J (j^a_£lj 2^Lc SjLcLoS dJJij (_£jJl_JI 
(_j.II pj^vjJI !_gj 1 11 2 , ,.jl . ,. n II tiJLUjI -»■ j ' a-i 2ijj_a ^lj La lil f-jX\ ( _j\c 
, - 1 1 c I ', ,^.11 (Jj^v 2JLj/j ^^3 (jjj^Liatyj (jJjJI i_KJ-J Lfcsla^ ■. (__rjJI jJal^iJI 

aSj->- 4_^a CxJL^ ci^j uS dil ij I 1 23- 1 1 22 2 i , « l y^j La I j _ "^ i_a^>Jlj 

2jjJaJj|)jl JxjJIj ^£LaJI _>J ajSI (_§ jJI Jj^sLaJI Lai . I Jl>. 2 U ,';,•> 2Lw>.jjJI 
LaJLi^. LJlJjj j uiC (±JCj| (jj-SJI ^^S 3jjj^3 tcjIojI fjig J 3 _ 4Jl^ ( j-^ J 

(j^>-ljj>JI 4j£ (j-a p j . iLdJI 4jjlaL>JI CjLJSJI l _ 7 ^ (j^ioju (jj jJI sLdaa I nTm 
A I JlJcIL-u|-4"hjjW [aSjCJ-A^UC l_xJVJJ ^Li£. (j^j'3^ l_P" lji'-' L " 3J J U-i^aJ I J 

./a^jjjl 

2 j l,M aj i "I (j^ (JlLaJu Lj laj I olr q±\ .U_. . ..jtl j .^.11 ^^a ^qJL«JI (jL? 

(_yl <i I i ii II 'j 3 *_- (J^L>- (^^-JoLljjI LcjI da ;"j_'J Jj^>J.I t_gj IaJu I ytSLdjJl 
j LajJI ( _ T ^ joiaJI (_pLvka (jlj ,J^ jl i^Ljt^iaj (^U^jJI roJjJI '-_j* j La 'j -uJ Ij 
/«i I » II A i j i V-i iJuLS Lij njLijjJI (jJ^^iil, I (JiLia Ljjli ^^-A luLS Jojjj/jJI 
i^jLULiill (j-a I JLaitu^s (j£Lj /aJ ^jlajjl /aJjJI (jla Jj2?l aLSJ.1 (^ 2j_>JiJ ijJI jjT 
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( _ 7 i^. 4JI /, *"JJ* '^^ CJ-il J (_£>J Lxj - ^! J^JI ^<3Ji> ct^' *> : ?- il ^' O' J^- 
qj a II j j Mif ciJliJI (jj-ill "^^ *W ■— O^J*' lS'-*-" iSLc^l J-aLc (j-o («-c.j-!l 
!j*Lv JLS Sj'irill dJJj (^ Ijj flla (^yjjJI iyu^Ja.111 ^LxJjlII (jLa ij loC f-^'j-" 
optics. CjLj^j-o-jJIj idiLj-cbLj^JJ -" j*l i "Ij ' (^ <Aj Jls-" i n a 4-Jj^3 JoLaJLj 
3_oLc 3_Lflii. ( _ t aLiJI j*v all jl_u f^S aLjJI JjJlxjJI I JJt JS ui Jl2Jj . » Lj^ j i-i 1 1 j 

(j^_j <Lj>£LflJ I 4jjIj o" i nVlj 4-iLujJI ^ LuaJI jolJj (jl v-iJ^aJ I dulj (_?_>dL9 

(_pLI L^vj_L>j IjjLjso ^^-ljlj j ui c «_j| i ii II (jj_2JI ij-uj j_ic «_iljJI (jj-2JI 

Ji^uij (jlll ^yjfcj ia^JjJI JJjIj (_yS SibjL^JI 2u*j.il£VI iTjLjLjSLIIj iTjL-uljjJI 
j-j-C »l o I < II CjIjljsoI (jl Tr—LTe-i-a .SjjIj o"ii nVlj 4J nail dJJj ^Lj-Sj L<-Lg--v 
ol^j i_gj-l! (jSjj jj>-VI I J i '■- » J (jc I J i ia « ' i a. I J jl JS i"i t (jl ' ajljej ja-uajj| 
«_iljj| (JJ-2JI (j^J I a jSJi}\ jLu (_y3 J^-'j 3JL*-o 2 *>^' (jij*j;* LtaJI CjjIj 
LxjL£j 4-ou 4-d^M 2j i "I jl I » La S3 V . SjjIj o" i nlj 4JL^s j 1S1C *_iLcu]lj j loC 
Lo_i3 i axiJcJJ Lou lj-J-<J-! (>^*j (j^ 3 , ^'*.' j. -1 "'J l£>*"l3 Sjjfl (jij CjljLso VI 

L_aj i ii I j ii 1 1 (jLa di!i (_,lr j • * Ju *° ^ lj ">^>" iJ^ (J-° ^ " "* " L^M^-I I j Lu 
o^£La ( _ T 3 I Sji u" ^i (jSj {«J Milo j iii£ j«_jl^_JI (jj-ill (_y3 jl jjj^j (jL>- {<sJL«Jlj 

(_£^j (^jJLl tit>-LJI (jSLIj «Gu^Iiuj ^lLlILv ^^3 «_o (jjl taall alxj «Gu^Iijj 

!_yj\ I il-vl Jji I 1 J Li-I (JJ^JI (JSj .(j1_L)2l (jlJ tiiJ^J 4ij^5 jl L^jLSlJ ijJLufc (jl 

(J-jt-aJ I— l 4_«jLSJI 4_l1jjl!I CjI J^>-jJkl jl iUji^LiLaJI aI i nvil 4_L<uklj ^lLlIL*. 

.(_ T Jj^j?tIijl ~ J * 1 I ^jl\ JajLjiajl ^_lLjJL>. (jJ-« 1 Jl£. t L^J ^ dj I ■■ (j-tjl I n"^l (j_« ^1J I 

(jLi (_g JJI j^^ii jLu (jl Jl>-^J j iSic )«jLcuJI (jj-i!l (_,JJ *_>i' j-^ 1 - 1 _>^ *^1 c 1 -' 

Jljj-JI ^^jiaUl /-i 4^ul^ Llxjl^ ( _ 7 jJI j^^H (j hi nl ' fl-L«-l jjt Ji^ 4_j£ IoSLj/ 
Jiiis .(_jl <nll j^.'^'^J w J ' *' J ' (j^ 1 ^-*->" dulS (_yi!l S^Jcill (_jj-^3J 

(jlS ^_lLjjl>- (jLi (JL^j (jl (^^h' ^Jj ojtX\ jri^- (j-* ^1 cr^i J ~* '^ ^J'J * tJ ^-^ 

«_aljjJI oJlj* LxJt-^j 3JLaij 2_iolr j-^IjJj S^aJjJI ^jlsLi^l ^ Lc:^ajLo 

Lt" 1 (j "JJ J J * ' a ^ t — "i'J (1>~3 '^'j^? ! Lr^ J-i^^'j uj^'' (J^L«JI (_yjk (JjjtS 
L^J tl ri i aj j I j i imm'h (_yi <Lujj>J! 5JL^iL! ^jJLjJLv ^i (jLi L*ilii (j^ f«i^jJI 
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i 1 1 n^e-i (jl t tj*_j 4_jJLj_lL3JJ 4-il o^ CjIjLiH^.1 cLJLLA LqjIj ^^_kaj Ltxj*_) Jjjj?e_a 

jaLiJIj L^J^SoJI jrtj &s}L*JI <U}Li. (j^s Jiu^i t£ JJI j^-^l t_uUJ! Lai 

CjjJl^I La M-l£ 4JI >gj uaJI Cj-jIj ^i jiil'^ .2_i oUll Sj^-v^Li (jJjLiU j j'« 

iSjjiLii,! 5 t\^\l 1 Lj ^LxHaVI jl t_!jLaHJI *l^vi_i .U_. . ..jll j ,^.tl ^3 j«J_*JI 

(^ (" (j ' J * ~ SJ <j-*.f jLSJLjI i_dl Jul »l n \ r II ^^i^. i—^-jJ (JL>JI (jS-J (tjj I jj 
«L«_L*JI (_5-Lc (_p3j_A3 sL»_Lo Sjjij-Uo (jJLLii tjS3 («-I 4JLj (JJ3 ji ij&^jL-uIj.} 
L$J (jj 2 2 -»"_' jl (j-& JJI ( _ T 3 4jnlr 5^-2 L#J (jjiiaj Cj 2 I jl 3j^>-i -" J i ■ aj 
VI {a^JJI SJlcLoJI dJLbJ »l m~ i nl <_l!Ll& tjSj (*4i • L^J (j^jjjjj 3jj_Laj «L*_i*3 (j-o 

. I jl»- 3-oL* 3_l»-^Jj-c£[jj 2jolr LiiljLsol t_dLui c^JL? tf^p- LdLaJI ^1 Ji-lo ^^a 

(j-C Lcisj-II a1_4-1 \j^3J-jJ IjJj£Lj joJ ^* A La II (jU (_£_>-> 1 270 A l i n ^l^tS 

(jl Loj -(J-Sj 1_&j_jjlj 4_i£_uI£_lo 3x.Ltuj Q^JLlaj IjjL^sj 't-jSLlI cjLcLcuJI 

dJJ!ij d K ilill <Jjv jj_« LaJulj ^Ls-LjlJI jjS_4J Lr^-^ e ^- u - u QS)~ l ' " L ^J-^ •J**- i '~ ' '^ n 
*u escapement t 3-g.l m II <l£j^>JI > La j i a jl j a. ji 3-g.l mil o'j-^-° ?!>**• W 
tjj Lj-2-i (jjjUJI (j-o j-jj^ jLi^sj <_jjJ(JI 3Ll>. (^^ cjLcLjJI dJJi juu c^£.Lfu 

(j^ JJ>i (J£j La 1 1 J14A (_g jJI j-oVI 1 1 J^N "^j 9 1 CjLcI 1 nil icLu^s 3-l^o (_,lr 
.4i>-2 CjI^j£ ^^3 L$JLl£j>o (<u iLL^-jJjjSil! I j djoUtl CjljLsoVI 
J mi J (_g JJI (^LlII i_uL>JI l j r c 4ibjL>- (_pajjLA ( _ T 3 >gj uaJI "-l^jlj jSIxjj 
j Laju I 3^.j_Ll ^lLlILv S^jI 1 "" j ^LaJ Jufcljji ijJLui (jl Ll>-^JjJSIlII ^1 jaijtJI 
mSI-S^LiII Sj^vVlj CjWI aI Oiel^l ^ cJ!Uj 3^jj ^yjij 4_l3 (_>iLc mJJJI 
ixa-^JjjSJLlI «0ljL>ol J^L>- (j-o i<H'\ j jb. Jtiia .jaiaJI (jljtjLa ^ . Lp-^ljjSJUl 

geometrical. 3_ljjJlJ^J I 3-Lloj-lU oj jj La jj h-jj'C . hj^SLlI,! ^Laj 2» . nl^JI 
jl hydrostatic balance . di-ul " 1 njj JljL^JI (jljJjVI jL^>J ojL^Iulj compass 
.il 0" r I /. I r Jji (j n jt 4iaJ Jj . I j La » 1 "a j (JjIj i nil (jjljii (^-aLiJI jL^j>JI 

-^jir-ill Ijui uJs JI^^jIjJLv (jjjo-l-jjim ^j^kJI cjljLCiil tjic /<JL«JI 

I J^^^ c|_L>.^JJ_tSj 51 i] J g ml J (fefl"(< )^S i nHll) * J^-^l J UaxU AjULUS (ji jj-* 

joiaJI (jlj 4^^L«JI (j£. Cj JjtHJ La JLt£. Lul L*U!i Jjlj j j » i a 1 1 (JL^jIj j£j*J 
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(jLajVl ^1 j 13j j_g JJI jji <±JL\II i_jL>JI ^La ojui LLoLjI ^ Lp-^JjiSiJIj 

4-uLa-g (^jlalj-C.! (jj^aegj «LujL«JI CjLal lJuSVI j^.'^"',' (jjiajJ,! < -r u ^W j-^3 
(jj-mj '(jUj CjWI d^J^' J J iji'-^' UJJ'' I ixaJI (jjjj-uJiJujJ,l (_,< i n aJuLII JlJla£ 
til! jj SijLilo 4-ul i n->- ' " I L I t~ a! Jiir'u ill t_jl\ CjuLuJI (jJ-i-JJ o^'-^' U3t!- , ' Jl ^' 
HjIJljII IJLA Ijlc j^SLIj ,t_JJaJI ■ -i ■ ■■-* J 2 Sjl tv. ^ .-.I . ,.La ^ II Jjj^jJI J^'i/ 
3-i>»JJ cllljjJalllj 3_uJjJI l£ jLdl J>Liuj-uV i^iVjLe-o JjiiJLi <US jJljj (_£ JJI 
4jI (_jl£- (^J-S3 V i-ta-u ujJI j-uaj-ll Lls-jJjJSj (Jl3 iJjwlIIj Jj^'k-'tl o' lJl T!- a (_j-^ 
(j-d>-LJI ji «uiLaJI JL>-i J-oLj t *t- jj» .^.11 ijjjlj (Jj-aJ Lii-joju . SjjJisj SJlcLs 
^no i"itl <d * Mil «_j_4^>o «LulS_au ' Iqj i uQJl j taju\ i _ 7 J3 CiLi L^ajJI ^j^j-ujJlJ (j^jJI 
LgJ9j-<-uJ jJjlII (j a i ■■ >-ya Ju ^^3 4-oljiieIL-ul dlli Jlaj ^ 1 1 ujj ^SILlo jL^»- (_j-3 
dJJ ji^ . LlUa-a dil j ^ j_abM Jm^j Vj 3-j-lo! -i>=c-a JlaJ I ji^£ VLji. t^SLlj 
(j-^-JJ 4_L^-L^.jJ! CjLjjiJljJI jl£jbl (j-u J^J^J 4JLu3 J^?J O' "J- 9 "' i]3'- x r! *& 
JiJS i 111 jl tail I CjL-uJLc C^jl£ LtLU 4JI ^liLa (jiaJ tjL? I j"^; i u 3-uil^. Ci Ljjiaj 
L^iJujSLo (jLa jjic tiJlill Li>i" ^jLLuLxj^^s Tuscany. LuK . ujj ^ Cj^ILiI 
(j_o JS I j lujJljj L^jLLLaLi j^lxj (jl£ (_jill CjL-uJjlIij joi^. (_ji^. (j^ ^-*i) 

j;' LaJl i-^jlj o^J iSj^iJ J I ^jji^. (_ja£ dJJij Q^SLu J-^-JJJ I'm u-U-j I "j^^ 

> j j -«- J Jaaj cdJii (_p CjJl>- Lx-ilj (<uijlS^Lil (_yJI I^Li^sjj (_ji>- L&l Jui (_r^- 
4 j i nLmal 3 j^SLaJLa . j^ioJIj r-LvjJI j^juLgo L#j (»j-Sj (jlS ^ <>»•»■ * 4_uj^>o 
^vjj 5j,£La JjJj La Lb jj (JjijJ 4JI ( _ T jfc (j j! j j» uaJI dulj I fel^ ^-*-^ Lt-^' 
■ U_.,„jll j ,^.ll ^SjO^eliJi.l CjljLdjVljp-ljaVI j-&Lta^j L>-jpjjSiJI ^Li 

-Jk_pt (-dljjlj An,,,.* t&jjua i i ^ j qj-<LuLij l-^"j cLlL^x. Ot aia>. 4J_j_cii>. iJr Jb 

UjS Q^a-j" i M j IjjJjjSLj j<J 3j^J,l pLu^aJlj (J-\jJ3j^>JI ^Li J^ jl tSjolr (^jLJi, 
)«_Lca ^^Jj I J.'^J i; OJ' J, -^ ^j ill* (^jLiA 4jI t_dl jjl sLLa-jjJjJSjJ I /a^jljLsoj 
!j_A i_^vj_aj-<i_Ljv^JjjSJiJI CjljLsoVI C^jLS .Zj£^ujz «l_L».jpjjS[3 3lj| jl 3J| 

.4_i-£aJL>. ^ j uj ^ *--^ j a 1 1 
(jSLaj pi j>i>-l (Jjl j-^Ii (_7^-a '-ji-l Louk Vljj-u 7-jJaj L*l!!i Jju LujLS 7-lj 
(Jlj in tl IjLji (_5-Lc 3_iL>-iL!j i4jolr 2jj taJij (_, olr (jj^Iaj A\juu^s>- ojLpcl 
(jjUl sLilaLi^ -" la » a (jL) 4J ( _ 7 ^>.jjj (_y3L>JI tLcLiIajl (j I J j j « i a II i-^jlj Jj^i 
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\^j\£ Polestar ^ j Ustl -a^iILi ^Ijjl&VI ^SLxj <-^p- glj"miVl Jaj. ^l o ni 
(>jlj Lxjj !j;jJ_iJ,l t_^J^ SjuIjJI jL*3>U <taLij£l jjl <jx. ^-lLJL>. (ji^l 

i(j^_j_LilJI Cjj-<iC SjjIiJ <_dl jjl Cj3Jl>- (J^LaJI i to a La -■- Jjjbo (_ji£- SjLajJ! 

"i A Ir j_l1jJL*. LgJ JLs ^ylll Cibj-Lajll ^1 JL4L3V SJjLe-a ^j 

Jjjj 1_<o-jJlJ(-1JI (j-o (jlS ^Ij i*_<-ulj 3'-^ aJ Lr^ (J-"" - ^' 'J'V *L> 1V1 i a <JJ-iLS 
JLj-jJIj <j* 1 -1 1 a 1 1 ^Ir 3jj Lai] I ojLCal L$-i3 CJ>i! (_ylll Sj'iill JjJi^o-LujL? 

J^l i"i 1 ill tcjjLLi 4j^sL>JI ^ j'a 1 Jjiit" ji£Vl 2_L3-^J jj£l! I *j &1 LaJI Lol 
JlJ_o jLicjJI (j^. prJJLLlI ■ U . , >. 1 1 jjLcujVI <— 3j-C jJila . jlitoJI 3jJ3 jjV 1 nlj 

(jl_ol_& (jL^-ljJLal j_<_LJL>- auI ( _ t s 7"j-l3 'i-Ji j j * ' a 1 1 <-^j!j j^^~U • {0-»<jl3JI 

1"ii n"tLi.aLt>- (j-o LojJLo Lxj*Jl»-I ^LS . «U,I *-3j ( _ T 3 jLitoJI (J^l <"*c 1 nU (jl aLtjj 
Ji^b 4JL3 2jolr SjjLjcj 5J| 2 <* I '» ■ ^« t «_pj jj| (^SLxj -^ g-La J .^'ai La| . 1 621 I 

j j I j IL>. (jl£ jiilj . jlitjJ! Sj^ ^1 sl^JI (jjj ij^- ??-J'-J ' * ' '"' S^Liia! (^^ 

.plj^JI 2jj/Ij^ cJjLjj (_ylll SjoSi! (^J^l ij^'j-^' Lr^ J- ^' ''- )l 4^ '_>t!-^ L"W^-a 

-i_ji!lJi,l ^yjij-^j^l 3J^/I Lol . Suction pump ^,^1 ,^~^VI 5 ^- , ^ «j Siphon 

Jl^oLc (j-uLiS (J*^ L^j^t-La jl Lfcjl Jijajl (^SUj Sj'mIi^ Jj-cai ^1 J->->J L4JL9 
j_i_LJL>- £j]-f-\jJll\ j^C LujJL>- (^jlajJLA (_y3j- Lu* ^£ jj ^1 l-cAJ dJJjlS .«UI 
(j_o f lj-3 -i^J-J 5_ulSLol 1612 2 i 1 11 La^ii 4_uiLAL& 2 la a. N " (_5-2 j glal Ji^ 
Jij^vj <-^J-i5 J-a-j Jjl oW t-"-* l -A>- ; - ,L ^ O^ S-^? 1 ^ O^J iS-j^JaJjl ^Lp. LlJI 
4_x-idL>. ^j |Q t a * I o"^ rt q\£ t_5 jJl ^jLiSLjj (^tj_ul ^JlJj^jI ^Jt Ja4 uaj I a pl^_flJ1 
^^3 (j^i «Ul^L>- (^^ jjjjjJj (jLS LaJtJl^. L*lljj (_)-al '^""Vl till se-i^jja CjLlLjjlj 
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f Ij-oJI Ja^- (jj-uj^o ^1 1_ <j£ jja ij\£ (jL«£Lu (jl (j-o fo^.jJI (_5-i^-j .1614 «i_uj/ 
<ua crT? (_£ jdl j_aVI ^1 j_u^ aL^IaLi ulII Jul (jJqajJ (jSj *J ojlSLal (jl VI 
(_jjj 1 630 3 mi (_y3j • Jju Li-j^ dl! j J£ 3_L4-<kl Ijijj-ri (j' " Jlj-o^jj ^^y^' 
.JJ 3JL_uj i_ xjSLj ^^jLJLi I" i ih"iu ^^-iLs^-^v j-Aj 'j J '-^ "^^^ (j-° I- !-* u,Lc 
siphon .(_j>iill 3JT «U^oaj cJLfla»l mJJJI < m mil (jc I j/" j ■ •■ aj ■ uj j-lLJL*. 
£fi » i i ii (^Jlj •> j I g-C I aj i) I jJ^-aj *^'j 3-5^ Cut-ila^ C^~ l ^jJJ (J-»*j| tj-C 
5) ftl ta I 3_coLi. uiji> SjJLi 3Js}t_c. 4J j^VI (jl jjfc ^lLlILj. Jij (jl£La il_aJL2 
fl^j i "*" (jl VI LaLx-i 3 « '( 2 a <jS3 (oJ^-lLJL>- 3jL>-I (jl (j_a (&£.jJI (_ T 1^-J . plj_ill 
4_iLli (_i <y»l ■^<"«»l 4Je-Jaja /tJLc (j 1 -* - ** """" J-* 'W i*-l i_£ JlII j-4> I Jui 
i u« ,>.tl Sj^Lk LaLo_i ^Jju ^_u_JL>- tj^-i (C-Ij * 1 638 «Lu_u ««GljjL*_a» a-l^ m£ jJl 
a i i ii (_, I L i"ijj3 tfjjollj «l2jJo^3 L&Ij^vI (_ 7 jJI 3_aL»JI 3j^tlll (jSLIj mJoj>JI 

(j-ali. LlOs (j-aj • mJjj>JI ilajuual I -ia^J-J *-lalJ3 J^tJ (_,lf CjJ^I JL3 clul£ I 643 
/. o Ir (_£^SL3 jLii! 4ijj^i>- 4jLuu luIS SjjjxjJI dJJj (jl (_jJI j j» i^aJl <^jjIj 
.(jl^clj (jj^j^sLLa 4-j3 ejuusic^ LJLLajl ( _^& ^jJLjJLv oJl»-jI aLo> 
(j^Sj (JK i iiU (Jli-ol jLjSJI a^Lc^I (JA dl i nl i ii (_ t 1LuI/jjj Jijlj (JjJIjj aj 
cUjj, j_^ (_£j_jj3L_u (jj/Loaaj C^-jjj 4 1 1 nil ii (_yjkj iJi9i9 <-Lla-2>J dh'Wj L ^iH^ 
' a i ujj Lx-a 4JI j-^ . tlajulall mJjjvI Sjjlitj 3J| I jUfc jo^j^s (j^->- iiU Jj I 698 
3-i>< uaJlj (jLajVlj 3JajJI ^yscJiii Jt3^3/oJuiIljJl(jjL«II 3x:Llu3(jl Las. <t! 
-iji ' — «~ 1 1 L^jaj" i"ij (jli CjLvjj^^asj 4jJIjlII Jail ual\ CjL>.jj (Jji^ejj LgiojcJ La 
Ij-coLJS p_it\.tl axo '^"tl (Jib I jj ./<s^vLcJ,l (j^o *UI J-3>! (_gjJ^L<-o "^^ijl mJJJI 
.^^JUjiJI Iul* '^tl (_,lr 4_Lo fl 'I aj i uVlj (J^LilaiL! (JjLS j-^C- 4JjSL! 
Ll»-^JjJSI1JIj (OJjlII (Jij 3J3^LtiI d ,Ulj." , ,.l jj. ,^.tl OjIj lillj Jju (Jj-oIjj 
atomospheric steam <OjUe-> 3j^v dajula SJT Jjl (jl_> Jj ^j'« I < j~-jjl" \y-"j 
j j I .ii Laj ' (j^ (jjijii^a j-Aj (J^jSjj (jjiLajj L^iijJli-l (_jj-II liJJj f_j-tb engine 
j o"n ill Jl£>- Jjlj 3JVI ojui j^JLiI (jl (jlSj ' -J i^allj JjJl^JI 4-g.LLi^aj (J-«ju 

a^jJI Lllj^g (jl j;< LaJI CjjIj iSjH ■ 1 7 1 2- 1 752 3 ii .. JlIo J^l^ ) ^^ 5jI^ 
tt (j i a (J-j^-la (j_c (j 3 *»■" (jl (j^-*J oJ^j 3JjLa^ (jl jj i ,-m" (jl t jt->"( i n"t V 
d ilja .^»"tl (jiutj 1 797 3 i i ii Ala ' " 'j j la jiil'^ . pure empiricism ^^^- a ( _ t jjj^>o 
Royal Society 3jSjUI 3_uixj>JI ^1 (jjjSLai.1 ^yuu L#j aoZj cjUejl Sjlc ^ 
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j_ii-i jJa Jj'^l (jlj (j-aj ^ -L-i-i 4 I in (_yJ-C o^ t^Ij-4 (jl I <3 J »tj (jjjii'nj 
3_4-jLJ3 '"'IjJ '^" II l*Uj cJJa jJLlj •dh'Li L$J aLJS (_yi!t <— ijLai!! (j£. (_yJi5JI 
(_j-a>J «<13L2i]!j Ll>-^J jJSjJ I » (J^>- SJLiLa Cjj^ii £j-£>- LiJ^JD I 96 I 4_a-u (jyl*- 

JjiiJLi (jl^ Lxjj (j-oj^-o (jl o^Lio Lial^lal dJJj 3JL2l,l i_c3l£^j I jj .i_djjfc 
L\^e-i (jLa cdJi «_oj .(_gjj£Lj I j i -i ua ( _ 7 jJI cjWI S-oLal (^ «u ^ *"ml -^ 

oJlSjj (jLS La (j-uJtJ (Jj-!-i (j-'-il (j^ J (I i ""> (0-! SJjjla Sj^o Jilo Cj^lb 3^L>- 

. tj-^JjVI (j\j Cj^L<jjIj-o -^^-J (J^* - J' ^JxaJ! l*1]j ,»LiJ3 (J^^* - lH-^jIj-II q'~*! 
J^v LIjJl^- tr^J^vf 3_aLa> 3-i.ulj.l (jj jl LoLaj di!i (j.i'Cr j-o'iM (jL? L*jj 
-i_ iljVn nVlj «L«iujfcjJI SjLc. (_y3 IjjLS <lj^a-3ljLA (jl CjUjjI JJ3 «Gl jLsolj (j-ojSLu 
4jj^3 «U (3^ (*J lj-&Lo Lj£^»- (jl (j-o-A^-JI (j^c-1 «Ll jtnit La ^=-1 (_j^- LaLcJ 

ij£-<u j^s I (j < 1 1 .-i (_jiJI 3JVI J^>- L^j ^LS ct^-" cjUej^Lj jl t_gj-i£l i n ) /olr ji 

.jUtoJI SjJS J^ i"u ill <Lul£Lol (_)_£>• <-^->jl-S L?jl' 21, ^.t 1 ( Jjv (j_a 
Luj^jso LtLcj I ■''j'^'^ ^W-J (J*illj £j[£ (j-ojSLu u-«Laj3 o"-^ lilji f- ^ 
^ >Ha dl!^3 L^a . Lto ^jJlZlIIj 3-ijfcjJ! j_jy jo. ^1 ^j^l 3->-j jlJI (j-a 
3J3U 3jjjii!Li I Jl»- a La pljii.1 jjij snifting value. (jjij^JIII a LaxaJ «Lcljji-l 
^Jl jLitjJI u^S: c_j1 jJLI *lj-^J! 'j taj fl>ii-l 'IJ'^ il^lor ^ Lijlj^l<-u!j 

. «Li,l (^ i_jj ju jl (^SLxj sl^^J! (jj ojijj ' ^"j '^Jj^j f 1 -' ^j 'i-if (j^ «L«1«JI 

-. «U,I 7C_U3 aLoj-o (Jj< l"l"ll (j-ajSLu J>^£jlj! (_£ jJI jL^J>JI (jl jji till j (j-o^ioil! 

4"m it? (^ J- 5 ^ 4l % $\ (_y3 liJjjajII plj JJI 2 La 1 "Ij; water injection valve 
tcjjLj (j^ 3_aLik SjJaj. jl«j j-<kj escapment. 3_g. I 1 n II (jlj_Lo 2j«i <tl «GJl>-j 
jl ^^Jl j j » '^ II "-^'j (^a I a> Li& (j^ .auromation .4^j^>J| 3_u| j cjWI 
(jSj joJj I LiaJLa. Lls-jJjJSj ^LoX. (jLS LxjI L&jjt- 1 uJj jlitjJI Sj^ (J^l <" 1 nl 
'j"" 1 jLu/ (_£JJ! (sJjJu jl ^jJLjJLv '""^ laJu I^jLLo 
j_Aj IJljJl^v LljvjJj_lSLj IjLSJLiI (_paj »"i 1 n^ dl!i Jjlj LujLS 'j Laj 1 u-i 
Ji^ ^lLJLj. (jlj (JjLaJI (^!j-II (j£. l^iieJ Ji^ (j^Ha-LJI (jlj Jji j>IjJ . JjjJaJI 
cGjuiLia J^Li. ,j^ dilij isochromism . JjJlJlAI S^iojJI SjjjJI CjLu i a .°:"Xi 
cjLs j 2 1 a . LaLijSI I g a .':.~<l <tj| ^^ SJLlSjJI il i l_)_u ^ Ljill 7^vjlll 
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jjjj^Ltojl (JjJlJI (J^t^ 5^_Al_lilJl £>JJt> «Lkuv^La i ■* taJl (j_« £j\£ 4_)1 /cJuJI (_2-^"jJ-« 

.(<uJ-2JI JlJLo lSj^jjla i_jj(UI l-u£j3 (_^& Zj-tbUal\ eJJb a\ jJz-'k u\ (jLs ulj J '''''* 
flyawhell -5-g.j i nil -i j la " t_iVj.i aJlJ-"ii uj Lajj£.-j Mir (^JLJI (j>^' jj-aj 

(jjjLlJv ^j-1-4 i nil n fljJL»i,l tllWI uJ£ ij o"l I ii 1,1 3j^jl jjl 4ijJ>Jl (JJt^J 4 Ij i njS 

4^jj>JI (_gl reciprocating motion .3_jj^jJJI <i£j^>JI Jj_^><j (J^^ l^ n'Ji<jt,l 
rri(j i hLajv (jl JjJsl iSj^jI J <i£jj». (jJI /o-L2 T LLu.a i U -^ ^^i^. i flljJI (_j-!lj aLo^I ^1 
<j-a 4£j^*JL jaSL=ejJi,l i 'n'ijJl IJljII jjfcj-JjjJjl (jl 2->-J-> (j^l LtC.LU (jL? 
(jj_SJI till i j < i ii " (_j-J->- lilljS j-o^l j o"i i ill j . LtiLv 7"^-^ jS-Jjil Ja i ill 

1(JjJlJ_j_L! (j\j_Jji (j->" o i uj jjjujjJ («-<-uj LoAJi^. tdij I495j_cu^ (jjt^LiJI 

(_gl-(Jj2l jl) la II (j-o 4Sj->- t_*-«^».jjiJ (J-«-«3 d^- ,'^n ^3 \jJbUa LaJl>.| (jLs 
4 o i uj ( _ T ^ lj_a>Lk> (_j_iL\JI ^ISj-^jiJ" i na iUv (_3-^ <— iliJI (_3-I'j aLojI (_jJI 
(jl ^1 dUji^ j-a^l Jib . ic:LuJI 4^j^- tla j * a I jL^ 4JI L&ta jJLu (_£>»- 1 
( _ T 3 f-^is (_g JJI t_)L£L!l J-Aj KtliLuSLUj tliWI 7-j-m.a)) j i ihi tdLv t_iLo j^la 
tl) 2 I ( _ T i 4JLLJ3JJ JjJiJuJI J-<i^ jj 1 a3 (jj/Liil j-u±j tix-t*. I 569 «Lu-u J-15J 
CjVTj pumps '"«! aciIaXlj y- LaiX I (^J Lfcj-tc. jl yl "13.2(1 j ifLJ ^^3 a JLa-"i 1 n* 
(^ isochronism .aiijJ tliLjii i a .'i.'XIj i_dJIi jl»j ^lLjJLv *Lv I /<u . «_L«JhJI 

3 -"-^ (jjjjLoiJl (jjJLll cjLLuLij 
■ U _■ JaJ 3_jJT S-tLftg ^3 JjjJaJI Jl m"n ill (^ j S jj j<J ^jJjJLj. (jl jJlL 

(j_o 3j_Li-2 1 jj j •"■ 1 1 !_j£ I ^jAC jL»^5j Lj^- j-^-" (j-° Mj o' iJlJ S 'I ^^jjI 

Jj-cajj (_,lr L^J^Li. (j^a J 1<* Sjjjjcjj I 637 3 'r i n (^ aLS JlS (jl^ (jlj i43l_p- 
j_i-ul J-2Jj .«Ljt^vjLj (JjjLlS (J-»-l (j-o liJJjj Cj^LajiJI (JjO 4 1 1 ill i Mi (JjJiJb 
4_bl (jlSj i4jJjJlJLi S^Lji j_<ji (j^ I 64 I A 'i i ii jjiii'mi ii Ll3 4_bl j^JI ^lLJLv 
j_plS jttjliuiJI jL^jsJI IJl^J 4-j-JjI 4 i uj jl -■ j 1 ' ai Sjijjjia LlI ijij3 Ji^ ^ "■■-" 
aJlSj («Jj ijjill tjfjz ZjJl>- I a •"■ (_ 7 i^. (jli J^-J-' ^jL>Jl 2jj ^ ,.ll /ylfii lJt!^- 5 

VI -J_1_Ll! Lv a^i\ L^J Oj-ii-' (^<-!l lS'"^'" 5 SJV *l"9 (jl** ** ' "■"''' JJ ' M M I 11 m'^ 

(j^jis SJVI tiilj C^jl^ JlSJj . Li* Lb (_L»SLj (jl J-i3 til La 4_cSL!j < I 649 Sjjj, ^yfl 

«_aj 1 669 4_Lu L^jj^ jju Li«ljj L^tiL>-j «U^. <H>-jij L^jjjj (_ T HI ( _>Ia 1^>-c. V I 
(5jj 1 656 3-u.u ^yia njLjjjiill Z-~*,^ ^ U* j,J ^jt^.tl jL>oVI tdJj (jla di!i 

(_y3 lllLcLuiJI J«_lLcO J^LjJ (^JljII -1J1 U2ui\ tdJi t^tSSJJ (_, l"l" Jl-LO Jjj^jjjj 
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uu^aJI folaJI 5jj»IB 

LLcSLIj . jljiaJI dD j ^=-1 (j^- Sj^-lj (J-*^ 0' J ' *j"' i^iLca (jui^>- 4j3^Li 
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*}>»* 



i\ OfcWaU 1 4 



. ^Jlju 1 5> j i n a 

(j-o (_£>i-l (JjjLlo (-^ 4JjJ£j «GUej| (jx. 4 jo fri Jjjj 

jj-ol (_3 ^ "j j i a ' iLflJ (jSj (<sJj '3 «j .Ull i_jj|^>. 
(jLtujVI jj-ol (_y3 4j \\juuai jLAJjjx. (J221 I jls d»^ .Utl 

jl •" iVI ^}-'jy "' 3 II (j-\— j_La_2_JI (j-jjLji i_j_iIj^v 

Durer . jjj.5 i_jLaic.l ^^l^. <ua cj j^Biuil ^ JJ! j^-JI 
. I <\ foj-±£-j Vesalius .(J^LlLu-uLsj 

l _ r £ dxje_JI jl jji Jjjlj 0Jl2jj>j (_g jJI (jl j-i£. 
i±jjJij>JI jaL(JI dij^ji (_jjJ! CiLikiutlji aj^. Ull dXo^v 
I n La UJi (JjJjiJ Ij-^j^ LoJlSj aJJlu joJ ^^>-^JI ^1 
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uu^aJI plfiJI 5jj»IB 

^4$ . a^Ll!I tijjLj JjLuj (^11 cjLiLjSDI ^^a ^yJolj^l j jjijli^jj^j f^i^. *_SJ 
^Luio^U 'Lu^>-\Jii\ cGjJij cjjISj «lJLc 4_Ua SjJ^Sj ^-j-«^j (1)" J-0H5» o' j^-SJ 

^LoLtl&Li Ijlini'ilj (j I Jul I IJla fjjs (J*-jJI 3JlSLo IjJjUo Luj jl dili J£ 

*_il i nil (jj-iijl (_2-^ ' " 'J 3 " Cr-*-" SjilJll 3-ub}jiill Cjbj t\'.tlj tiiiaJI plr (^ 

.3^jL>- 4j^£Ls Sjijj cjIjl>-I (_,i^- '"'It* ct-'J' u-*3 J "''* 
anatomy tcj^JuII! fAz. I^mlj ^^i^-j descriptive ^loj-o^JI ^^JLstJI t^jjLj ^■~ l ' a 

(^jJj «L<iJ^La *ljjj-a ( _ T 3- ( JjiJlj (Jj-Sj Lti-4-*_iiaJJ (- uu-pilj I "'^'" (jl (jjjiseJ 
(jSLj /cJ ^ilLa 7c-jj mm II /oJLc jj laj jl (J^JLi3 (JjL-u (Jl i n \ JuLJ /cjlj . 4jI gl J i ■■■ I 
(jSj /oJ l-4-ij Jl Ll>- (j^-i («-I 4_*_aj2J /- mimM J (jl jj 43^ j i n a ^>.Ljj ji lJi^jUjJ 
(JIJjjJI 3_ijj>j^aj i—S^jju cLcuiij (Jjjlj jl (Jj>JIj . jl JoJ.1 I jut) ^'a t_j| aLj-ml 4J 
/. I c 4_j_iL>- (j_o ■ » ■■■ 4_cSL!j Cjblol^jC VI ojui (J!Lo (Jj->- 1— 3j|jJiJI jJL*3j 

j j a .43ljl£jblj (_, iii m'^I^ '"'I "I j 1 uj Jj-»- i-mIjjJI jj'-*.' ^JjJLs^j ^1 J^s^l 

ojj-uoIjlaj 4 1 niit (_, iVh'^Ij ((143 *j-i^3 (_yi LtLc (jSLj jaJ (_, mi'm^I^ jl 2ji ^^ 

IjjkUa d-l£ (jl£j <JjVl aL2II ^ LJLLa J^-jJI jl£ oil .till Jul (cJL«J1 ^jlaX 

^_Lc L4-4-0 jl^ u mi m'^I^ (jl Jj-Sj (_£>>- 1 SjLulj -J-JJ^ lillj J-^C-J 'j^-^J 
j_a ^ I r ^l^j-J I J J 4 a « uij 4_al «i" i^l (jl^J 3_uji«JI bl L^nll 43l£Lj aIjjJI 
(j^i Jl » mi'iVI (_,JI j^eJJI I jofc (_,lr jaiaJI bl JaSj 4jlIj 4j mJJ| JL2Jj .,j^jJI 
. Jjlj (JjijSj j<sJ Lo^o ;>«IjJ ' ala» (jl (jl£Ls S^LjJI sULxx.1 jj'".' 
Jj^v Jjjlj LjjJ-u (jltl Sjjlill 5k^,M II Lai ^yJjl 2t\^\l ^ fl jL* i_ul^ 
j I taJ (_ T lIlj d 1 "■ : " (JLloJI 'l-tjlj (_y3 ijJLuk (Jj»jJ «LJT (_5-4^ tl ~'' "I J 1 "jj (_, mi Lj^l.1 
(_y3 i(jjiSL»j <_jLjSLII (jl^ Jj iljjjLa. I olr Codici .«(j-uljill 3x.j^i^a» I g-iL: 
Jbv (j .nl Lufc J-»-j-II Jb*i «j'^ /_^ 3-*jLJo l_uI^ 2_i olr Ijl^Lal SJLJLsJI 

(JjiAIu LuLS jlS La (j h^«~-j-lxjl111 I Jufc 7c_G3 ol"*'^- lj^ '^J^ 1 ^ J^-a ("sJ^C 
Jj_a Laj ./ouj-iL&il (_,^3 jlj jl tjinr (_,^3 «Lu_L»JI 4 I mi II ( _ T i£- j^'jJ Loj 

3j_a (Jj'il (_, Ml M^l-i <— iLo f-»b (j^»- (J^H>-LJI CjJ_L>- (_ylll 3 ttoIaJLJ I 4 MlltjJI 
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pisJIg &_l£jjJI ulcluoJI 

aJUJI tiili <LiLc (^jJ! jj-^jlII ^ a1*]| <uk. (jl£ Uj ^^1^-v VI 1881 S_L^ 

dJLUj ^yAJu^lj (jl£ ^J (_,!». 4j| ^^43 Lufc S^tkVlj SillUI 3t\^\l II Lai 
«_a Jiaj-J jjlj JjJJJ La^-4JL9 SJjj^sI CjLjj ^'J 3_>£Li-a 2_iolr IjLCal (JjLdJLj 
liLljj "j j La JJ /o_L«JI 7t-JjLj ^^-S \j->- 3_ol_A 2_jjj-a J^Li».l (^^c. Iajjlj dllj 

jl>.i (3^j (*-ij L^Kj- « j 3 e-1 c ^-*^- Iji^^i ,j 1 ' *"*"'"' (_j^-II «Lps (ji jLp£.Li 

.4joUll SjjiJ! 04I w c-^y 
Lfljl I j-^jU j^jJI cj^lill JoLHjJI (JJ^o ^J^- J-«jy i-iiJIi jju JjjIj 7-lj 

Jj-stJS j .^ . II dJJj ^yJS u a I i II j-SLaJI jLilI 3 jmitLi 3-lo1»-1I tGLal^nil 

S-^KJI 4l*j>o La JSLi ULc <3SLj *J Miiqb oW J>2j ^ jJI JjVl ^Ij^aVI 

/oSj>JI jf SjjjLJLI (JIjJS^I (j-a 3_cjjjjs_a (j_ujj «/oJJ<jl )) (jl JjiJlj (_£>J (_j-<-»-a (j-a 

Solmi ^jjj/j Richter j-li-j L^Lls-j I j .^l-^"....! ^i}| pensieri (j-^JIjJjJI jl 

(j .1 j !j '(_, mim'^IjJ Codici. «(j-\_itj_2J! 4_Cj_o^*-a» <_iL£ (j-a jjj^^l 2_cL«^vJ 
fj^ j^r 1 nil (Jjl2 JiLa LgJ (J3^JJ M^Ct^ !>"" 3-io-La CjIjLi£. dJJj 3_>^ f«J-«JI 

.JjjjSjj i uj_a ^_^_Laj -* la * ^ j S 9 i^J-^ <iAJJu\ » <JJ t /c-Ajj2- LtiiA J jjjjLuI * l&l£ 

«LjJji £fjL^a ( _ T 1^. 3^-J>^ (jj-"*- 5 j'^^*" *^' (jr^ d ' "*' f -^*-" jAjHji^ f -^ J-ilj 

Lxj l^jljU" (^SLaj 2-I 3 1 "■- | '' i^jLJll cdij t_gl-l j iSUj L$j L&l ax. La (Jj1*3 (^SLaj 

I l"i a LaLaj •« ka-lll j^LaJI (^ (JjJjtlll 4jljjj jjjj taJI Jjl ,_, j' a • Lffcljx. 

. luij LgJI (^ ajU-^ jji L<fcjLp£.Li 2 La 2 ' 1 1 

La^ t_JjL*LjJI *lj-»-l ^Jl JjJII -5>*-a (j^jJ-JjJlj ^JJ Lo^J-l jJ ^JjlILs 
(_J3 4Jalj^l (. I r oj_aV (jj jJI 4j J ii" I a (_>-a*j ^Ir ojj (^ (. 1S1 m'^Ij i_j-ifcj 
si 1 cr Li jajpLiLj^ fj^ q^ Jj miJ («-$-! I ^(j_ilr (_yJ>-y (_, Mii'^t j (jL? Jii! .«Qjjj^>o 

(_gjj| (Jj-3jJI fj^ ^ (j j"*C j tjjj^j mi" 1 ajj (j^n^-LJI cjljL>ol (jjjjiJLjj (j^AJJJ,! 
(jjjl L^j^ (CjpLiL^ ^^a Ljpl j <_jjLajJI Ij^jj (j'"uOi o^ La^-^ajlf s^«j 

ij-j-g i"i 1— ^jL^ J-^J (j-a (_yJjl ^Li_a 3_ljj>J ^ Jl3 . jji. I f(_iji (_gl <j-a ^£ jJLl 
za3 . I j j 3 jjj Laj (_jjSLILi \l j .*:." . ..VI ( j_ a /<uil Sjjjjtlll /tjLUj a I j iSu i ..V lj 
(j\^jL_aj1 jjlj^l ^^iiSj j^j?e_a ^j_a ^3 2 sej * V ((/cJjlII b ^jLj Jj^^ a J J-ilj S) kj mj 
dlli ^ ^J <J fj jJI Min'°ib J^JJ (jL? La _j5tj ^yk: LuLv ^jkjLCal ^jiaj 
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uu^aJI foJLaJI 5jj»IB 

l^jtLa j^AJSlj <jl£ JloJj. Ijuiajiiili^^lj La jJloj Sj^S-lC jI jKjjI mjI 
, Uj , „jll j , ^ . 1 1 jji.|j| ,i |a. j U. (jjjJI (jj^SLiU (_pmj lIiLjLjSLi dJJi J£ ,^ 

(^jjJ! (^-j^ *CiiU (j-o *LcLt>- (O-Aj j "■'* jjjlaL>JIj j ■"■■'- )«jIjJI (ju^iJI ( _ T a 
J-lLaXj I 3_JLS_o (jj>^ «CLiI£La (j-o IjjlSjj 4_i^sL>- 4_l«-&I ( _ T JuiJJI (J-«-»-l! I^Jjl 

. (j-dj'iM (j£, ' ta a >i 1 1 j 

jl»- (^ oju* (jl LuL>- (j-L»-j LU-3x. Lxj>J I cdJj lIiLiLjSLi^jQJI -5j^=-o o^-Ij 
(JSjIij Vj LtLc 4_Lo (_)-«^><j 2-4 ■ "*> /, mi m^I^ Jl^o JjLijij o' U^-*- 1 < ^*->- L^jli 
(jLj JjlJIj (_gij (jLs LL& (j-«j Sj jj iJaJ Li 1 1 1 c -■» j 1 1 1 I jjt jLUI (_ T 3-«GuLiS 

L$-cSL!j 'I 1^^'' CxjLS /a^JU^lajj ' flj i aJI ^S-dJ d ' a a j J (_, mi M^l-i CjLvLalbvl 
i - 1 1 U ^ \l a (J^L>- (j- «(*JLc» (j imi hLj (jS-s-i 2fj 1 1 olr (JS. mi" V L$3lj Jl>- ( _ t 3 
<J1)IjLj1LcVI ij$ ^jJS-filiLi\JS . I (jl_i in\-aj j£lj I J fl i a j 4J3.J l^JlL I -i J a 2 ,^al ',", ^ 

(jLiI j^>-lj (j^->- (j^-j Lji Sag '-i>s "-TJ^-y <j-"J^>JI ij- ^LH^ 3 (j-u T jJ-'LiILtuJ! 

l_ol_d> ^LoLc LJLlJvI J'v mi J (JJ/JlJ>JI (jl (j_a (<SjC.J_ll (_5-l^. l«L<jljLl (_jj! 3jl»- 

(_2J_<fc (jj_<JL>u (_jJI ^t mi" 4_cLxj>J SJjJlC CjLsjI ^llj.^^j uilj" mi a Jl^>- 
3_jJLLajVI (jj/jljJ,! CiLtal mi'i Cct-tla ( _ 7 jJ1 4^p-iiJi,l a»gjJI _y»J ^Ir JJLx-a 
(jj-i!l » LLa^a (_yJI^>- pietro d'Abeno .^JLiI j j>Lu 4_i£ (_>iLc (_£ JJI j i.qa1I ^^3 
cjj o"m ill (_ 7 jJI ^£j"i Mill jio^jsJI jlj-c. (ji^. (^Lj (*1*JI l _L«-J (J-i ij-iii^. jtjlj-!! 

(jj>^ (_^ LsSLc j-o'i/l 4ijiv .^a J*C mi" j>jl£LsIj ^ mi n^l-a JL^c? liuL? Lxjj 
tiLijjJ L^j JLs ^j < a j J^Jlj J-i-! ' 2 1 '■» .4J IJ^Lv I j ; « j*.<t ^ U 11 
.(OJjiiJI (j-oj-I! (_y3 j>jLfl4jijl Jju «UJjJGj /oJjJI jjj>3 J^>- Ludwing. ^LLuJj! 
J i^-ii-h <3 Sh j<uJl2JI /oiaJ! jL&JijI (jl j-a>-(jjl" i >■ t _S t I J-iiaL*-a-iJ jjlj (_g Ij (jL? 
ej &l la a .(J^>-V j La c (_^ L*LI!i pQa-aJlj L^j Jj^j (_yl!l 4$j"imiU i j j -»- 11 

/tj (jjjL-u^L) j«_^^j i>^_LX-i (_^i-Ji «/cS1^1Li1» d j i^b. t-^xIdj aJ^.j jcLlII » )jbj3 

S J 4 4 J '^L> I J 1 SB rt Cj_L>-j 4_ajjm_a CjjLx-id <JJj"i mi 11 Jl^j>J1 <Lflj^a (jl 

CjL»_iI j-i-*- 1 L* Ja-uiaJLi dJJ j (jLS . S^jLllII CjLsj^Ij JLiC ^(Ij 4_Liis^AJI 

(j-o La 5Jl<ji/3 jl «Luiaii ■"" gj (_L-vjJI (jLs jiiLa ijjjjlj > Sj «j L«S ^ mi'm^Ij 

4 " i tt^q-a (J_»Jj . «La_j_3J «Lbjju, ffl la ' a *Lb (j ih < nLj (^l ^i_j_« jj'^' (jl ^^c 
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pisJIg 4o.3_pJI ulcllioJI 

/. ifcj"(j ^j^ 3, cr-4^- J-* L i_Hj till J^Ailj (Jjj-ouijJI (_ T J^. j£ij3 Ly^' «LLii!l 
Cj^Lj-Lso (_,JI 4_i Cj_*-3.J fjlW /. A-4jI t\-^\l ^ 4^j J^Li. (j-o (_, I •>" 3jji^a 
J-lLvj /_£ ' .'' 3 ' "**! (jl J^J-II d>^ (j-^J '^-J^rJ^ < -r u 'j J ? 1 ^ 4jijj-iiflj CjL.uIj.Jj 
3iSLiJi,l j^c SjLv^I (_yl»J V <LjiLji 5_p.Lj (jjS i±uJl^JI J_; i a flj jl La <-_jLv 

Vj jii«^ J£ 3-l«1»JI SjjtliaJI jl SJSLilLa . ^1 jCLiI L^LjjIjj ^1 Luju-u ^,1)1 

La 1j_l!o «L)I 7t— i p s- i ^a . «\_La £ljj>.| «L*_xiaJ J I *j->- U^-^" (J-* cP^' J - ' " ^ f 4 -*- 1 
3_aLc 2jj Laj ^1 (Jxaj (jl (J^-'i/ (JjJ^tillj 3-<-uljjJLj S^jjIII slj^j.'i/l JjLUJ 
(Jj^^o (^1 i S Hal I 3jL$J (^ Lb i_£-ij\j I iit i n (jl£ (_yia 4i£ dlli (_y3 jj-us Vj 
<jvj ^^ ^yjiiltab JU. iii!j ,j£Lj ,«J tjSLtj i4jIJi-lII jiia «(_JI Lujlj-u L& La 
CjLuj\j>JI (j-a eJlc jSjill TTjJJ Jajelj Lul joju . Jjijlj JjJy Lo (j a>j i a -- 1 I 
/j I c jl da 3 o.}lj_a *-Lu (<sJ 4_cSL!j ill LLajjutJ I j CjLJSLJI (_jJI tuLjj aj ' a ~- 1 1 J 
Lfcj I j "t* I LLl^-a-i TtJ^J cj-IJ 'LLco^jJ jjjj La 1 1 dlli ^^3 OJ.V" (j£j *sJ (JJS^I 

.(Jjjlj tLu^ajyi (_gJJI ( _ T l«Ji,Li I olr 
i±*jJlj>JI /<s_L«JI jj j la (^ aI^i nl ji SJlSLa ^ iSi m'^I jj q£3 j<sJ I jl <j5L!j 
(jLa j-lLJLv L$j *L>- (_yjJI liLLo 3_aL& 4jolr CjujJij (jju-ujj j<sJ 4JI jl j~f u 
LZL3jj(_a jj J to ^^-S 4_aL& SJlSLa «U Jjjij (jl Jja'i/I (_,lr /- i taj S-l i al ,^'.VI 
(^ Codici .«(j1_jljill 3^.j^j^a» «bLj^ x-ila (ji JjLi3 .i±uJij>JI /oJj(JI 7cjjLlI 
a jj| , ,, <-, ils /Jill '"'I ual *>j »lj J alojJI j"i (jj Ltaj aj UJ"^JJ^ I '^ 1881 «I_uj/ 

(_, liii-Lao j"" 1 (_y3 I jtjLui (_Lt3 (j_a (jLs Laj j luc (jjjjLtJI (jj-ill 5jIjj (_3-s 

sGLjJiJ SjjIj (^1 ' a I U 1 1 4jL^J (_y3 j-lLJLtcj Cj^I (_yilt (jLalj-tll (_yJk3 i«LoiiJ 
ti*jjLj>JI (<s_L*J! flj, j i ii a -" gSI d!La| ( _ T 3 lj^3j (jAlbvLJI (jl tfjj^-j .4_uuj_Li!l 
'"'I Jj la ' llj ~ j*t I jj Uj (^ (j^ n itLmll J-J^l (j-a J-J^-l «LJL3 (_, iSu^lj JLic 
4JjSL! (i Ijj S-lC " (jLs 4JI (ttLtil (j-L>-jJJ,l (_>-^*J *Lj^ L?'j o' ' . '7"~ ^La . 4joUII 
Jjjjllll illVjbe-a I g-ilc (JjJIjJ 5j£ll^a sljlj 2 .'J 7"* jL^SLj (_yjLj (jl pLLiHijil 
.(^>- 2i j La£ (_^b J_jJLjJL>- JlJ (_ r i^. (J-<mSj (jl L^J 1 (lib (_^>- "*• j 3B i ^i" 1 1 j 

<]>!<" {£ JJI j ii-i <tl (_y3 jsJjJI (_y3 l -^ ::;t J (j-° U^- :v jj-*'' tlfV (j-° J-d^ 4JSJ 
^yJuli^l.i^ jitjl (_gJJI pierre Duhem . (<uj j j_yj jjfciiili^l^.jjLJLv s^y^-a 
CjLuIjJ Jju «^»-lj3 4JI i ajj (< 'J ' j glol Jiiis ^ .>ijA", , ,.^i CjjjtoJ 4jI Ja 4-La^l 
3_jj_S_l^. jj j La (Jj^- L^-i Jii-Lj (jLs 'Luisj^ (jx. ^ ^j" ' -I i^a^xi "I iliulaX-j 
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■ " 'j J to (jjJI 2 1 1\ '. 1 1 2^.< All CjIjLlJI 2_iq it? (JjLHI /_^ liJj^lj 3 jt3 Sjij ii"i a 

. ^jj ii , ,i^| 2_cL»jv ( j j0 j U ; 1 1 ujUej-alj (j^jjLi ^ William Ockham • aL^jI 
aL& (_glj J^ (jl (_y^-3 «GL*j| (j-o ^ujj L^jJI u^-il-*- (jjJI 4-oLgJI 5^£Li!l Lai 

. Ja_ujiaj I j *^»*l 1 
Lajui CxjLS I J i iiAJ (<uj J jjij <l£>-j (ju (JjJLi3 dlli Jjlj (J jjlj \j taj i iU 
«L-ujjJ,l jLuj j_ui Jl>- (jJI Lljcjlo (jLSj Li "ij-a (*->J-i (j^ J^i^ u'l Mitlj Juull 
J j i a » " (_,_!! (J-J-a-i LlSLjJjjLS dlti '-T'-iLa- (_5-!J d^3 'U- u djV (_r^ 4ji.ilj^aJI 

jLSLII (j^jjjjjjLJI a^Lc^I «u JLkl (_g JJI I..AJJ.I jjtj 1 a^jjjSjVI t_ufcjl! 
Ernest Mody i^Jj-a o m 'tjjl di!i Jju ? L>. <jSL!j .Buridan . (jlj-ij^j JLiol 
L^tuw ^jj (jl£ (jjJJ! a>LcV| L&> (JLa ^pJI jLCaVl (jl ojjju j-^I l£ J-ll 
( _ 3 _Lc (J-iLi-u J lrJ| r u-^l L^Jjj-oI (j^ £f?J^ ^! ' L&j£,jujI r" 1 -^' D^iJ fi4i 
Law of 3 jj m 3^j^>JI 4£Lj-m fjJs «Ujvj| (j_uJLajJI (jaJl ^' a .dJLUjI j'^ 
Nicholas • ( _^ajjj'^l ^j <Lu ^1 (<ujJ 'L^jl lS 1 -^' uniformly accelerated motion 
(Jjjj-lo 2_J£ ^^a 5-ALaJI Jl»-I Heytesbury (_gjj-uil<jLfc 4 mxul LxJl of Oresme 

SJaJLui! (jjJJjLUI (>uJLLajVI <_lbSLII (j^n.it l>3 Jl3 4-cuiiJ Jjblj (jl£ Uj 
■j ui c (j^_aL>JI (ji aJ I (jLjl 2 jjt-uIaJI 3 n i nlrill (_y3 I a j"^ (jjjdlj 2 j i ni'CIl 
IjJiu (j^jJLLajVI (jj^'Cnoll 4^xaJLa <1>^ C^ f^3^ CjuLjS (jl (_jJI ^j^-l-^ 4Jl3 
43Lc>Uol J_«_i JjuIj o^-L*. liLlJL^ 2 "aj U -. 1 1 2_t£_;J^jKJI /<ujj J>^ 
(jj^'Cnll (j'-*^ (O-Ajjj (_, iiii-Lalj L^vjJa 3j^-2 (j-o La 4JI (_jJI 4j|g LuaSxi ulj 

dxj^^iS (JLJojLa i '" ■"■£ till jiS . L^UJ i LujJjj J i Ij-iLj Cj1jlal>- juIq ' * 1S1C 

2JLLHI (ji->U_.,„jll j i^ull (jLiI ajJjJ! ^ jjLJ! rjjil jj*j Marshall Clarett 

4 'i (ii JLj_«_i LujJjjj 'j-^V cr^*- . Lt^ (j^J^H 1 - I JJlS >JJ fl ■ uSI «Ulal>- (JjH 
yi>. LJU^jJ (j^ 2j^LiJ| SLpJI (jljLjLa 2^I_,UII cJi-J (jl La^jjlin 1350 

(j j) S! a 1 1 Jl_<tcl dUi t_iJL»- (_yJI ' " 'j 3 taj dJLUjI 2 aU I ;1 1 tiiLiLj^ Liij^ilJl 
cue Li ^tJI <__JlSLIl iiiJj jTj^ LLa »LjJI jjjVI Lol .aI^j! aLJj pLul jLiSLII 
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(jLS ^jJJJ! J£ till Jl£ I (jAr xJJalj ^M.M^b LfctjJS (^131 L41I j ^ liJI Jul 
I J--jt- (jjJI J^^VI O' J-* '^1 I 'ft (Jj-2JI Jj-oLa^ i4_i Ij>5Lj (O-^JLi J?"nj 
4_2_<JL>JI /_J3 (j-* fljl >"nl (j-a (JJjLS L$JI (j-ii.jJJ.1 (jnlJ 1 ^"f Ij mi n^t^ 

cjIjLljJI (_2_b (j-j^LLo ^ JLH -13 *-*-* 3 3-^ C)^ *-* j^^- 1 C)<lJ " ' ' (J~* «u^-co L«_« 

^i£VI .(Jjiaj jo^jLoj (_ T i^- rJJ^ 0^-°j Cr^J ("^^j Lt^ CicUu (__ritl 3j_y£Li!l 

jl£Lal pjji'i jjlj 'jjl->- (j^^>-i-J! (j-a <icLt>- (ji jjt-J jjlj <_*jfci Lai-dlli (j-a 

Lfcjjji (_jjJ! 4^jj>JI 3jj laj jjjk- (j-u Ijjj£ ^J-2 lillLui (ji !jJjj JlS r«->J-i 

^lLlILv tjS-o-i i_g jJ! ISLloL(jjJI (si^. (j'S'j (_, Mii^l jJ «(j-uljJL!l <icjjij^a» <_jLjS 

cLjj-ia-!l ji S^SLa (J1_J 4_Lgo <jJl_L& (jjS3 "-^ f -*- 1 • ' ^32 4-lxii <lia- ji nj3 (j-o 
/cJLj tc_i_u1j -" 1 C (j^_)J- l_A^£sILi_a j_A (j^Ll (*^ ^-*' CjV' (^ "* *3~L? ' ' lf _f^'-^ 4 ^ J 

<tl<t>- (ji LJu j^C "-T^J-ij Vi "-7^?^ ll>^-i IM-l^ 0'- a >" (j- DM>^ ' JlJU ^ "Ml "13 

jj 1 a3 ' , '* '^.^ c?-^* - "ii^Vj Lfc^ol (3^'- to (_y^ SiSLill (j-u CjJi£.Li Jl3 3JjjLaJI 

. I 1 J i-U 4J3^Lc 
^1 4JI ^^Julaj LtLc ji Lj^ njr (jSLj /<sJ jJjLi^jJ q] ^1 (jVI Jjjlj (j^il-»- 
(_gJJI (jlj 1 nllj iQj '■-"- (J^S Lul£ (j^J (oJ Lu i"i ^-^jI «LjT jl ^jolr 4-ij-Ia-Li 
«LJejjuj jsiaJI (jl JljLo ^js 4_Laji>JI ^ mh^I^ 2jj axe (j-<4Sj (JjI ".jj* (jVI 7"j-laj 
LkjLilJl JJi ^^JLlI 3 w < A II oljLoJI (jl 4J^Sj liili ^yk: JjJlj t_^?i ^ 
I ^t>f l_<j^i.jj SJlJJl^- 4jl3^ '"'." ""ft! J^ U , ,.jtl j j . ^» « 1 1 (Jul l.3jji^e-a 

ja^j I Jl»- Lxj) (jjjLJI ij\j 3jjJl»- julal c^cLi (ji (jlSLs ^2 '^j 111 juu^c J^Li. 
1 ilv /j 1 c (j^c JljUj » 1 U 1 1 j (jj^'Ci-iU CjIcvj 3j-j^ jj-°' ct^ jjSLill! (_yJI 

r I alUl «_L«j iul£ (_ 7 jJI J^vIjjsJI (_y3 •» ■ •■■-'"II L*l!i CjJL>- (— aji Lol . JjJlj>JI 

(jL9 (JjjLlII (j^-1 J I Ml'ltVl (j^. U^LS IjLu L-LXJ>^i j] JS>-\ (jljLjLOJ (_, llr (jl JljLO 

V ij .iiJI JJl SajLu, c^jL^ ^1 J_«IjjJI ^aKJ --l.^r.-..l ^J j-lixj cdJi 

■ ioj iuual\j (_Jji!l 3^lSLI (_LaLJu Jl-i-^j (jj^-la (j^. VI CjJL>- I a jj i uJu ^1 Jjj i u 
dJUi O-Slj. (_yJ.II i_i I i i ii VI CjjL^ LjI (j^Jj • I £ul±Jo AJSjjuaj 3_j£.LoIl».VI 

^ylll 3jlaj>J,I 3jj/Jj>JI SjuUj (jL^ ^y^iilLal j (jla «UL>. Jj^jjj ^^SLill J^»l!l 
l j f js (jLSj .cdl jjl «Ljc^vLLo ciuLs SjjJlc 4j_y£la cjIjLu i »l t-y< , ,.l (__,!£. oJ ■r* 
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LaLjLij fj\J (j-a 
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pUII 3-oL* sLaj-3 «ui (j-u-ujl jJI Q^jt i iSji *-° jv^l 

(j! (_gl i/ol^i!lj 4_LoLijjJlj 3jj1j o"u 11VI 4-fl-i^a (_3-*J 
j_o (jyi^- I loj L<iS > i h""j -ij-l^J (JiaJ joijii! Zjuiia 
ljL£ I_4j3 3-4-cJI dJJj JL>.lj (j^jljJI Jj(Jj .(jLajJI 
(j_a liLIi Jljlj ^ J ».|j Loj ^ La i ujVI rt I « 11 4_j_Lc 

3JL03JI SlcaJl ^1 3_L>LuJI «QlLlo ^ 7J.I ji3 J jjlj 

J lu "t (_^-i-!l 3 I i.o 11 (_yJ-C J^>J uH-'AJ^ O^J 
^L jj i'iij olj-i (_>-a*j ^1 I j • '■-• * sLlaIaJI '~«ljjt-~tl 

4 » j J la Jj-3- oJuu ^l (j-oj ("^J- 5 ^iLiLjSLi «iJj j_£J 
diij -~'j J to? J oik -1^^ uij II j .^ . II ^.a ^ 1 ill 
aJUlII (j-o CjJLa-" 1 n" (<sJ djoUII SjjiJl £)1 CjuLjSJI 

Ci*tl£ 2 LvaJI (jlj JJ3 j\ . lLsj 1 "jH j Laal I (jtal /oUI 
(j_o «L^>-lj Loj *!-$->• (j-° i_,^ ' "J («i»JI (j"V ^-*J^9 
Cj U) to ' j j J ta i_L] Cjj 1 11 j Cj Liia l^p£. 1 J CjuJij>o 
(j-«J C 5 - 1 ^ 4_L*_3 La . (_£^>-t 4^>- (j-* «QjJl>. d j lr 
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jj_a 4_c^a_a^?e-a Lbjbl (j-\_) IjjtxiDj /q^jI ^_a> t^>. I ^_ulx-J i(j^j-ujljJ1 (j-a «L*-»J 
4_JL^J Juja 4-La. L f J 1 '">1jjU" 11 5j j , na pi *^>^" . ..I (JIajvLlU > i tUJ (_ t jJI J-Al^ i till 

jljJsl (j_o /<sji.jJ! (_,lr tjSLlj .j Mif xj! i nil oj-^" cj-'! 3-jSLuj^iSL! I jj .^«ll 

4 j o itLi (_pmj ^^Jl Lg-Jaju 4joUII i " 1 1 jj U" 1 1 djj^a J^»- <icjLui,l i—aljJa^l 
(^ jsiiJI (jlj 4J3^L»JI (jl VI a^ju\3j fO-iJJ L^J «Lv (jJ-II Jutlj miIIj ' " ' Lj La « ll 
4-iaa^aLc 4_!l i n a J fc~ >Uj , ,,jtl j ,^..tl ^3 jsJjlII (j-UJ j^SiC »_iLuuJI (JJ-2JI 
VLtJl «U_cid (J^^- p'3 - ^' '- ft |,a 9 tl)'-^'- > " P'j-'J (J^* 1 -*" '-^3- v JJ^^dL? ^o ' ''I' ^j^* * 

CjLu^iJj ^1 Lb (_£.ij3 (jl j_lC (j-aj 4 IS i"i 1, 1 ukaj (jji/Gj ,-iljl , ,.A", , ,,lj d ^ , ,,| 
(JIJ_<_u 7-jJa ^^-ljj^^ (_£ij Lt£j (JLxll J J J ' " ct^- O^-" 1 ^ -^P^ ^L-sjIj 

(jj^JI ^ fJL*JI 3LW1 (jr^ J* ^ o' 6^-*? «-— »Lj^> Ut rtt jl jLCaVl ^1 -.^LJL^ 

(jiLaj dUjl£ 5 liJI Jul 2 j i Ir Lfejl j"f I (jSLaj £-a>LiAI i^lj Sj iflic j_>LJl 
«L>-ji Laj i«LajkLLoj «L3l Juilj Ja-i i uJJl j i^ajdl ^^3 /oJjlII 3'-^ aJ J^*" (JJ* null 
■j ui c «_il i nil Li>il' oWl (*i*JI (_7^ ^ 3~'lj^^'* LTVJ I J UJ l_2^Li>.VIj 4-j-iSJI 
^^3 (j+i^jh 9~J-^ d' cW^i • ° 3 'J.' '^iP Lt^' 4j5eJjLlII <U uaJI (j£, dJLuiu 
O * - .' (*-LaJI (jl (_j-L^. Vji JlSjj olj_i tCjVjl i n"ll eJJt (jjmjj «Cb>JLta 

3j<"""l lS^' (Wall I C^ejJIj J-J3>II (j iI»H ^jSLfljll J gla-a j & natural gripnrp 
olj_j La^ /j it-uiaJ I joJjiJI (jl_i (J^ jl .3jjji£. CjIj^Lsj «QjjL(JJ i^ijjJa LLaj 

(jjjLLlI L$_> (jjtj*_j «LaLc CjLj-uI i n ->■! •" j la " 4jjiLjii jaLiJI (jl (j^a (j^l>-LJI 

i ( _ r jjjijh (_jij Lo 1 1 g-tlg i_3jL«ILa jlSLaa i_xjj^3 ^Ij 1 ^ 1 ^ (_^"^ («J-«-!L3 . L^-lo--v 

IjLjfc i_t>-j^j (aiaJI .in ii-a-^ «LL»-jJaJcS3 jl 4_j£^>- CjLcLLca /T^lj jJt Vj ^LS 
(jL^ ( _ 7 j-o VI ^Lu-ol /oJjJI (JjSLj Vj i^Lu-ol (j)L? (_yj-a VI I olr (jj$-J V ■" j a 1 1 
OjIJlj*_iIj i_!jJ(JI (_3 ci^jjLj>JI joiaJI (JL-*S (jLajJI j^ (j-^- I JJ ' " ^L?-^ 
4_L>-^JjjSJlJI CjljLsoVI luLs jojlj •'LjIj J->- (_y^- Lx-iJ^ (Jj^cVI (jc oj^Iajj 

ij* ■!> ' ^ ^ I J (jl-JjJ-Ju'^l JlJ£. I j'ljjl-^'' tliJL^ L*U jlSj '2 IJ^'' UV^M' *•* ' f 

I Jl>- aU j ua-k: ^1 j eu aj Lt-Lg--^- cluLS I j !S lj Jj^JIj ^* j Li i a 1 1 j ( _ T ^ljiiII 
' J J a (j <a a ' * I (j^ liil jSj /j oUII j^ ■ aJui] 4_LajjutJ ^j I <"j La J-3>J (<sJjl!I /y^ 

(jjl (_ t jjji^S * t_a>j Li_a> (j-aj .(_ T xi3Ljjj1 (jLfc^jJI ^j-a La>^l>- £-*£>■ (j-a 1^_a>LIi 
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(jLij d-j-iLij-jJI 2jj ajjLll LvLlJ (jl£-jji ^ i j flj LoS-jj^sJI ^^jLjiJaJI /&1*JI (jl 
/a^jUtjl ^1 i-ULAxtaJI j /vljtMl jljJal 5^3 l^liol Labile ,<sjijil£. /<u Jl3 dlti 
3,'^J *J (1A-*- 1 4jju (juljS 4-<iSL>u [j ' ""a (_j-ljl r^LJ^-i 4-*-LiLaJI a Liu (jl IjJiSlj 
«Luj^>o 2J.}| (_,i^. 3_aLiLa 4-Laladl /<i^ju^-kaj CxjLS . «Luj^>JI CjjIjjsJI j j i njj 
ojui (jl (_jJI ( _ T jjj|^i (_^il>- LlA (j-o . (^yiiaLuJI a JLc I Jlaa (jyi^- Sj^-Jj-aj djolr 
4_j_«l»_ll .-.Ijjt^'.llj jjjjl (jlji^LO ^yJI (Jj^iLVI LjJLiol ^yl!! 2_abjJI t_Jl^>JI 

<_J->I^J>JI JJlJ>0 J t-JjJLH (_ T 3 4**llj I lll«J (_, Q it H -^ J ' 1 I 4<JjV-| jj I|S<" (_ylll (_yjk 

.l^JLo^l 

:a^aj«JI (_yk: 2jj}lj ^^ i_Jl^>JI dJJj La I 
jj i """' 4_LfljSj 2 . j , U 1 1 -»l_«J1 a Ltall b (J-'-*-" Ct-*-" < -r^'j J >" *^j' ' '^ ''3** "' 

cJl^ lil LtjLS t_ul^>JI o jjt tix^tjj J lit, I ^U^jjj ^yJjLS .4_La3_u)^>J| cj| jo. V! 
(jl jl qualitatively I j ■^ I j ij'" (jSLa-ij 3_jjLc Lj^iSL^o 2^.^.Utl CjIj^vjII 
quantitative S-j-^ iTjIjjJu ^^Jl LjcL>.jj^ LjJI^pi-l tjSLa-i S-^txtaJI j aljJaJI J£ 
I '-1 j a JJt^ej (_g jJI jji^till I JJt f_j\r 2.^. ,UH I ' ^j j A o a . 2£j^>J|j SjLU (^ 

Lg-2-LLa-J (_ t jJI 2 j. b. ; II Sji^Ja Li] (j^jj (_g JJI j-aj i I g-^a (jltl ciil.^>-j oil 

L4JI ^^Lc I^n'tljjaj 3 t j j t-i 1 1 LL443 (jl_l JJ3 J I . LgjLijI JjL=J ^^ill (jlaj^^lj 

-iJ^=-j (_£J-J! j-* LjjLlUx. (_y3 mechanical. 2_l£_uK-lo jl teleological 3-jjLc 
(_gjj| J-Aj 1 I J "' I 'J >■ J a jl I &j alaJoJ LujsJLla (_y3 I J a. j La '■ ( _ 7 jJI 2 I'll uVI 
. . . 1 JLS_Aj L$_l« (JJL^tjJl (_>>-i (j-« * " ' 3c Uj I J* ua * (_ 7 ^Ji (^>IoJj-*iJl j^^^ 
(j^ Cj LjjJajJ I (jlj 2^^L«JI 4jjiIjJlJ f&li^J (jill t T* J '-3 J ? t " Luu liJLukj -i_j 
(_jJLc dJbjjLS . (_J^>- 1 «!-£>■ (j-a I j" sx I (_^j La '" (_ylll JukljjfaJI jl dl LtLajtXIj «L^>- 
2_uj^jti!l i±jjejJI Lliljlaj. j\ inductive . 2_p|jS"i,„VI JlcIj^JI Jlill Jjjm 
I g-t-LJ^JSa I g 1 J la u rfiJ (j-«J Ju^l^ i iitlj < " 1 1 j ^ * 1 1 *-&>■ L^_l>-^xj (jS_4J (_ 7 ^l 

Sj^La jui. /a3 . Lj-lxj ->j S3 (jl (jSlx-i j,^! 2 j j j 1 nil 2^^L«JI j I jbl 2JjU*^j 

(_,JI Jj_»^5jJlj (jlajij-flJI (^laj^ d_Lvj^ (_y3 JJ3 di! jSj ijji-l Jil«^ 4_ijj 1 nil 
^ 3 ' a a J 3' 3_jj_La_iJI Jj-J^ ' l -^ - J-^ U^-*- 1 lS^' J^"^' ll^ L ^Li-*^ 1 WJ till I 

.... IJlSLaj 
1 " 1 1 j la *- 1 1 j Zj j a> "I j (JjLujJLj j '^" (_ 7 HJI i_jI^j>JI Lilu t-dLuij -r - 

(jlS L« aJlSj L« *jj^3 (_^b Jl>- . m '^>uj jl L^Ia Luj^>o (JlS La ^Ijj-u 4_lcJju1 
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(j-a (J^ «L> -j i "I Laj L*l!i (_yi^. JS-a^ j Mir i±JL\!l (jj-£J1 ct^ (sJjJ! JL»- 4jlr 
0' lX« ^^M^ -"J^ 3 (jr* JJOS. <j_a (jjS^U J^-JJJ ' """j"j'" J>^- ^>>JJ 
(-jtoolajl (aliJ! 4_<l£. (J3^J (jl "-7^?^ La JyJLstiJ ^ 1 la I a 3JjL;e-a I j"l il"s ^3 
J 2 I 3 .mJj-^-^I CjLuIjjJIj AjiaJI «LlSj jl L2j^_i3LLiJ,I jl Cj Lj-iIo L^J I *ljl 
(^ (J5-4JJ (oUI (_y3 3 JjJl>- «La-<-u jL^iil fjic I a g < j~ (j-aj (jlj'Ciitl (jl jufc i_ ! I J 
^L*£. L44JL1 JJ3 jl .Mj_>-i-i 4^. £yl LuisLjj «L^v jjj Luj^>o /cJjlII (jjSLj jl 

I_J-|L>JI 4_L<ijkl (_,!£• jlj-i^sl (j-O (jj^cVI jC I 1 Jjtj jJiJtjl La (j-U TTJ-l! (_j^Lc 

(j^jj (jjJa^Lal J_Lc liLta (JIUj La£ ^yxiaJ! jjiiirTill ^ (Jj^jJI ^^.i-uJii^JI 
J 1 a flj La ■ U . , >. I L jji I juij jU 1 "ji J_t£. lilt j (Jix-i LaS ( _ 7 jj^ejJI i_jjL>JI 
4_<L-u^Lii!l jjlS . ,Uj , ,.jll j .^.»tl iLfljjj^La (j-a I 1 J a ." 1 ul jc (jj^'Cnll (jJ Jbfc 
j-itlj k tl (_ T i^- [jjjU'ill (JjL9 (_, air ^-i-a jl 7-ij-a-i (j^- (jjl (jj '**•.' J i-^l JJI 
. ( _ T i^3UjJI -^ J '' 1 1 jC *" uoAJlA (JjSLjj 4-Ljt-uiaJI 
<-i!j-}l J a Lfl . J-J-^s LilJ I (j<-i < J ^J-k c?-^ l ^L!^ »*-*-; C3-^- 1 J>^ lt 3 ' (*-* 

CjljL^v^lj Aj *J fc. tl CjjJl^v <_ll 1 1 ill JLjJlJSOJ l_al Mi"lSl (j| I", iim'mi "J^^ 

(. I r jL<-u (jl (jLCs . Jljjlj Jl>- (_yJI 2 3jS ' <LiLai2,j 4£Lii 2 -1 j a jji 2_.«_. .Ull 
Logical procedures. 3_LiLila oljJaa. jjj^~ (jl mi; jJq ujl («jJL»j <j-a ^Jjui 
La lil LaJj (jLCs .composition .lJijJGj resolutoon (Jj1>o 2jlor (^ JiUlJ 
i"'^"^" J '^^i 1 JJb 1 cLdLxlla (J-L Lr t r JI ^- g ' rt (^l 3jLi«_a 5j_AUi «L>JL«_a ^*-ajl 
jo_<jiLSJI jl « 5-Sj "1 mi U d «jilaj|l 1 ^ u ijSu (jl ,J^.2j L^JUj£La (^1 S^jkLtaJI 
(jl lijjjij i"ii nmi "J>?- (j^ . iiljLO'VI (j-a 4Lt>- (j\j f-a^cJ mJ j-ll i-L!j"i Mill 

(jl_> » l-^^tl ^S-a-ij m^S^^sj i J7 -^- A JJ ' ^*" (j^-a-i ^-*' 3-^ "-* 4j^L>- 9$£$ * ^j_i_u 

" . " ""' a JJ '^"'^ JiJJ(-ca (_t^- 'j^* . (JjLflJu 4j^L>JI CjjJl>- (_5i^- rJjLij' «-'Jii'il 



(_£l_La-> (J5^Lj La LJLcj LiiaLc. (Jlij < -u Mill (jl mJj-1 «-S!^J! Jljju-3 C3-^ (l>~i 
Ljj_co Lul (_yjfc i—SLLail SjL^J (_y3 LlLlLso «Ljc_uj (j^SHa 3j_«IiLiJ,l Lij^ji- (j£, 
3j_lj>JI oJlj* «lj! .3Ji.}L>JI CjjJljsJ «LLc (JjSj (jl (J-aixj <_jLijjiI OlXc *ljl 
cii-L jv (j_a oLuIdLjjjLj /jJUjJaJI /aJjul 4_jjLo_a ^1\ J^aJU '"' ' "j"'J ' [, 3J-^ {Sj-* 

^»» .eciprocal (j\l±\ <~ a (jLijSlj (2L,^^tlj i_j_y_ul\) 2jxJH\\j S.ajLSlI jl 

^JJ ' '"*"' (l^^ 1 Cr^' t_iLijj/2l (j-a JljJjiJI Jij (_y3 (Jjiiiij La LJLc (jjLjLiLaJI jal»JI 
7-j_la L_i_<fc (j_a ,«I_Lljlj JL>.!j Jl^-Ij i _i i hi (_,JI La 3_jjL>- 3_Lc L4JI (_, I r 
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verification and . < ^jj II jl g Iajj (JjjJbtltl (J& L^-^-° La^JLa <-» i nxJj i »j^>. 
3j.jL>. pj^>J 3i»^3 LgJ (jj£j V ^,111 i_il jm 1 ^! J^ .sU Tuiil ju^aj falsification 
(Jj^Ia (jX- («JJ 4JLs I JLA •?■ j't I (jj-LiLaj Lai 4-tLt-dJI cjLij-u'ifl (_ji£- «LojVIj Lo 

TjjLllill <j\j 3JjL2J,lj 5jjL>JI cjjJoJ 3JLc L#Jl (jiaj ct-^' '.'^." ^ J^ (j^ 5E -'- ' 

^JjJtOjl 4] J<jni"t LfTj (_iLmVl liUl] Lubeial J}Li. (JJS L4JI <_>-=iiitJ (^IJl 

.SjLALuiXlj 
jaiaJI JL>- cJjLu f_^\ CjLjLjSJI (jl ^1 ^j-UjjZ (_*jfci dlli (J£ sj-ils ^^3 
J^-jJJJ i*n o-u-j i "Jj->- L^>JLc. LuK sLuj^jcUJI <A_uljS"ii nVI CiljIaJJIj (— H-uIaJI 
(_, o I < II g^m T^jjLj ( _ T 3 Sj_u£ «L<uiLt^o (JS nil aLSjIj (_yu3jSL.uj_i.ij (jjSLu 
(((JLxivVI)) «Li___L>. (_--£. J 3_tj_r__JI <A-L<uk I (_--£. -ilj>II l_1_JjI j_c_>l Jul! . tfj^Iajj 
^ 2 i " 'j (__jlj-lL-JI /oJLaJI p?-4J-o i_3^ii>-l (_-J--J ^*^; <*1*JI L&i ' a ' -""'J (_H-^ 

. «L__3U^JIj <i__iJ___JI ( 3 j - uJ tl^ 
^_3 Cjj_^Ii (_--JI SjLsJI d-ujjjl CjLseja! (j-o l^^^ o' Cj-^JL^ L^'j (*-• 
(j in i n'lljj. Jl»j Ln-ji) L_j Jj S_ 1 u (_--JI J-C.lj_i!l (_---- C-J-4---I J-3 <j^->JI -iUj 
j->-\ (_---*-<u f'J-^ CjL»_jI (jy^-S 1 Lh^jL-uIj.3 (___5 (J^ CjjIjj"ii 11 (j^>-j (jj£Lo 
c-j^J L_>j__Ijj AJ^UI 3_iLiiJI Jajij nill (_-J-- w 9 2 j 1 n~»JI 3j_iiJlj 4_ij_*_JI f_j\c 
(j|-^_j_ijl^S (Jj-S-J I 1 3-) la I] I ( " 1 n I j La JL__Jj . La 4_oL>- jl 3.3Ji_*-a 3j__>LL_ 
tjljJIjj nif -_Jl_JI (j>2JI Lr^ L«jL9 (jl£> rainbow < a-daJI (jl^Jl ^-ii t___*__tl 

jim i n UjJ&J jj-a CjjIj j" 111 (J3->- L-fc-J-^i-icI (_-3Jl JlcIj-UI j"^" (_t~^ j lu£ 
4JI (__JI lJ_jJ__II 3j__>LL_ (__i) j<__jL;_jI £y& j^Jj'iil ^IjljJI (_>^L>- tillJiS . (jj£Lu 
y i<tj_a ^_b i^LILa j LaJLI i">lj l^^s i4_t_tu^L! jj-uSLc 1 la 1 "J -^>-J O^^-^l 9^ 
CjljJa£ j-u (Jj^sl^JI JaJ^JI )«_o 'L>-jJ 42 Lijl Jiia 2jjlj jm i"ill pl'1'1 J'C i"n 
j_j£. . Jutl i"iolt ^ ->■'-- 1 j j j loj (—ajIaJI (j'^n jLa (^IjJI (jLjijVI (j^-^J j-laJLl 
3j_,fcLJaJ Lj-jLs (jLS i^JJI j j ■•■ ^~tl (jL «U^3 dlli ^1 ' ^'\' (jyjjj^ (jl 

»Lc j_Luii3 jo-ijjji! 3JjUt^ (_gLa . 1 descriptive . LuLi^sj ij^y tdliJl 1 iula.ll 
j-uj 2iil"-ie-aptical phenomenaf Sj^j-aj j^il^Ii ,yu J15II Jjjm ^^-^,'j_' 
■ ijfz l_>i^l (_jlr JlxIUj (jl Jj a j ^ljt\tl tiJJj aLliL! Lkjiljj AJ^UI Jajj nil I 
aj j^ 3_oLc 2 jj la 1 j j ,^"j , r j ,^ll ^^3 S^Lc 2_^ laj jj 1 ai jl postulating 
1 1 j ' a (j^SLij (_,-lJI (^^LjJ,Ij r j 1 >■ 1 1 d <j 1 1-> (j£, LijLCai (_5i^- ojjJj iJlA -* j> ^ 
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3jI_j_*_i . ^j JaJI CjljLt^o j i aflj ^Lj-l^Lj (j-<_iljJ3 >j i iiaj (jl£Lol (_ji£. iil! jSj 

V j_AljJaJI j j .. . < i" <_y]J (j^t-^J l5JJI (jrAUl g^il (jl Lr^JL^liLhJ lSj^ 1 
(J_5->- IjJ '^~'-* 4jI_lI3 (j^_J *_ «-S- (_,-J-a VI 3.}L3VI (_p IJljjLoj liej-ulj (j_9^ 
(j-jJI £)1-Jlj-2-Ilj |^jl_jj,l-<_ij 3j-&Ua]l aLJS (jJI i_£-5_p ct-^' <— il j i uVI SjLjLiLs 
.4_lJ_4_«JI i~»Ij U ^-tl j 4jjj^_^3J ^j^ 3-3jJ>-o-r' J Tfl .1 O ^ .' I j'"* 7^<-y 

. <Luj^>o jl c^Jl£ S^.'^ljj-I j^^.U* *£a ^ji\ itechnique 
tLijji^Lil! 4_>.Lp lIjIS (_yll! (_£j-j£J| 2 JJ » i a ^ (ji (_Jj-i Ljii L* *jj*o (_y3 
JUiV *L> (JjJl>-Lj IjjIS (_g jJI jj .^."11 3JS, nu ( _ T jk ttaj i "j II ) uajii] ,_£ »l oUll 
jj ,^"tl (JJl^ jjj ^ JLuJaJI (j-* J ' "J (J-* f^&r! J^^ 6 - 1 ' JJ ' *~'" 3-^J ^ *.? iJajl 
(_gjjl JljJljsJI Lai i<H*ts jia i "jl jj i n-a3 J-Aj 'W^-"" L-'- ' "*"' fO ^"' ' "-' O^ 
LLjLu (jjJIj 3-«.uiaJI J^v v^jLoljjJIj CjUJUII J£ jl ^43 till j Jju Ijla 
jj_a L_a_»l_J lI^jLS ^_lLJL>. ijy ^L>-J '"' ' "/m ( iijj^- ^ya ^1 Jajl QJ^ mAJLl Q »l oU 11 
I \j^* ^ j 1^ , ,.jl Jul£. ^/- i nil ^ *^ lia lJljjjlj jlS ^ *^ .Ult . U , ,jVl jj ,^"tl 
j_&j^v i-i!ljjl (<u (j j -i a dlli ^Ir j . oj-A^v j I form «Gjj_»^5 3_3jjla (_yi^. 

i _ 3 JI *"' ' " j" j ' "Jl?-** ijr 3u - u t -^''-*- J l (^LjuI (_^ I a j g * ^ tjlj L-« (^paj-^j i _ r l^-j 

jjj*.* Law ((j^-iL^Jl » jj^L^I ^-11 ^->- 1 i _ 3 -L«-4-i *"' ' "j"m < "j^^> ^t < n . i _ 3 _LtfDLj 

.2joUII 3jj/IjjJI (jljLjLo (_i «form 5ja uaJ I » 
I j Jl a .U _. . ..jtl j ,^.ll ^^a /sJjlL! jjJlj>JI jj Lalj 1 1 L^JLLi 3JL»-j^ j^-^ L*l 
3^v jjs Jl2jJI 3^>-3-o ^ dil jSj j»^j5 «Lolal (_5 JJI ^ » j I ' I jJLJI (^a cJl<u 
(j£, j_ujilil technical 4jSLjjSJ<JI 4jVjLe-aj j lLc j-j!jJ! u>^' ct^ OV^^O-" 

» Lia ' «3 1 (_ 7 ^Ji ^ J ' tu ^Jl AL4XI jj-4-3 ,^_ T xi3Lj^e_l ^i^. ^JJtlli CjLj" i na ' ZulgaX 
4_l»-j^j jSLxj (_gJJI jLLjVI JjJl^o 2 1 j a ^Llo 2 xalall I 4jLej| ^£ ?^j' ^ 

4_j_uIjJlJJ aj_L*_« jl Jl_j_« jl ("« Se ill JJc?e_« jLls] (J^L>- ^ya 2(1 J^>-^_a ^_lC 
4j \c (j-LIal La VI J-»->J f-u-Z' V djl (^Jl (»Kjl (_^a 1^ Ijd -I uaAlmVlj 

VI i.^ u, 1 J>»-j V 4JL1 Ja jl the absolite thing « j I U II » iSJ|» -^-\t U.^l 
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d J I !!■»■ CjLflJ-iD (J^L>. ^j.* LaJljJoo (jS_aj <3-<J-*^-a A> ' tP» 2 J < : ^1 JL ^ ClJI.Sfta.ttl 

» La a ^ Ij-yLjj j-AJI (j-fl 4^>J>JI 3JjJ «CL>JL»-a ^Lul-O-sLa La IJL&j . SjO^ca 

oL>-4^J! ak. ^1-aKii! 1*113 J^ a^jUUI ..al^LVl J£ ^UT JjjIsJI 

(JJj^eILo f-u^uj (_£ l-0j-ka-i 'L^a-J (j- 0-1- ^ "-"* O "J^ • «Ll«-Aj 4 JS ,"i a Lgj Li I J fl-i a J 
(_J3 I j " 3j a- Ju-ajj I j" la a> y a (jS\x-ij (JjijUu LiJjjtjj (_yill ai i mvjI iSS-^" 
f_j\r a . I ■'-*•* I j i a » ■ 1 2 j i nitLi \<}i"°i lj-a i_3^ili.lj js>-\ ^1 (jLSLa Aja LgJLoiJl 

jJjLaj «Lll jLj_aj /. *-LlIaJl ^JjuI cLufcLa <J^>- ' - * I sq ' aJ (_ 7 1^. J '"■*" *_l1^Jlj ) ~><* 
j ■~"'- «_iLtuJI ijj-ill Cr^ J i ' ' " Ct^' Cjljjj-ajJI l*JJj 
(_ 7 -a»j "< i n t ^i^. J ^"L? *-. ' f* ' C>* J^^-a- pj-ij 3-^-1 jj£i-uj\ q\ La^ 
iLaj i ajll j LtajJI 2jj^' Lblj ( _ 7 i>--j-L : L»lIlj 4J3jJI ^^3 SjJiJJaVI 4-^/j'^jtl /oJLla 

L^iLu^j i-.l^kMI (j^j S^LiJI S^UMI 4l>L»i! J-lUo Vjl iiJL^£ -1 

I j j a *s_Ij ( _ 7 jJ! jukLUIj (jl jLill j\ jLU^fl (j-u j 2 j-«- (j-a data. I gjLtLajm jl 

Sj—Li-^l oJlj* (j_a_u3 lO-^ • J ' a " J j' v>^ (*-* (j- ^ 2^. U'.tl ( j_ a Jj^-»"ll 

i4jJlj>J,I 4_u^la^L3 2l (JL«-a ^j^vj" i aJ icj_i ijJLui CjjLS 4JI (_£_>-> (<u -i— ! 
«Ut_j_»_LaJl ^)-a_jl_uia_>. ^jl ^I-^-l^Ljj j se t ^ 1 c ^ *^ .Ull ^JILalij «Lc^_j ^-Aj 
^ uase a «LuiaLjj (julj^ ji » j i aJ ■J*'* JJ.'*"'^ (2A-*- 1 ^3j a lilil jL>.al Cju^^aj 

i cLa-j-jJall 3^L«JI [j-uljill 5^^3 (_,-Aj L^L-a-a (_L^o 3JlJJl>- S^SLa LcjIj ^ j^j^ 
.(<slj(JI f_^ iJLisk-A\ j£3j^a fjjt (jjjLill ^ j a j i c CltJaJ-La I !jd 

.tii^tol! 3jijJl>- i_jjJLj<i liJLui ijjjLs «LJ! uJu i5j-i (<u -.»• 
techniques-oL>oVI ! jufc 7c_uj/j3 Cxaj^'mil ^,111 ^ykj-Lg-La Sjj^Lj^JI 3j-oL>- 

tc-lIj V I *-jj i ^" (_ylll 2 3-jJa, 'II 3_uii«JI juimij I j a. j La ( _ 7 i!l «'j^' U' (j- 
(j^j Sji^I^JI Sj'iill J^L>- Cj^LjJiaj (j-a /olaJI TtjiLLa ^Ir (Ji-J La^jJ VL^a 

xJsljJI Jl-jj-i-o 1 1 'a .ijJ! Jul x-sl^Jlj 3jjJaxll <>j (JjLLj ij£ iiJLui (jL? 
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iLtoj i ujji j '^»ll (ju! (<sl«JI (_y3 (jj!L>-LiII l^tj'tl (_^II '"«ljU-^.tl jjf Lbij t _ J I o t 11 

<_o_lSj (- o Ull i±*jtjJI *uiLLa (J^>- 4-uiIa.lX I f>-^Ji Mi^Lc-a ( _ T 3 ukjij^ial (_yJ-ll 
4 j o ital (j-C LLa (_pl_<j< ijL-^J Lxjj dJJji . I gjljJao. I Jjl'" (jj^ 0' t T x:: ?i 

J '^** H ^_ T b ^ qU 11 Lit J tt- j l ^- g ' a (J^>- ^-i^*-* '*M jl ' *** " i _ 3 -LutJ (J I ^J^^-i (j^U< 

lJ-$-2 i (j j _■ La " II j 2 jj La 'II '"'Ijj lajJI (j-u ^ 2 •"■ liJLui tuLS U,LL> ■ t-^ i ujJI 

^^-3 -i J~" 3-uIaJ (j-a joiaJI ^^3 (jjIcvLJI I J <^IA»~ , ,.l ( _ T ill ptjQill SjLcis (j^- 

j Mif (j-u.il i nil (j^J^SJI (^ /slaJI SjLjiala ^Ir j-j3Lj (_£? /oiaJI diljll (jl£ (J^S 

(_2_ljju_S t^>— i " l^ 1 j ' "j I' j '^*ll ^-^ ^IajI ^ukLLxj 4 2 I *" 1 1 diMaialtij i _ 3 _Lutj 
L^J^-^LojJI dlli (^ (jj^Jaoll ?uLlJ (jx. j la * 1 1 ^j a » J-Sj j ^ 2_io it? Cjli L4JI 
(jj_2JI ^^3 '" iLij 5-uJI Jj~ fljj CjLcljaVI jjjI-^ i".!^! 11 4jii 1 ola «LuiL>- Cjj^j 
i ( _ T jjj^i (Jj^i '- <4 ^ tS^Jaill oJbfc *L*_ca (J^^* - L?l>" (J-*"' '- i - J '''''* ^-jLj-uJI 
3j_uiLjJ,1 A j oUll tljQIII A jo it I I j"ij it I 3i^ a->-4 4-uLuiLill 4-lAL>J1 jLks 
. r I •*»'. „Vlj c, 1 _-^_ L U LalLaJLa 2 a 1 ..l^ll ijilj ^Loj^.1 S^ejIJ i <tl*t'»Ti-< . jU (Jill 
jjs iJaj 1 "j 1 1 j 1 a « 1 1 a A . ..\l a (jl LSlla-a (_,-i-»J 2 lilli ^j\- ( _ r jj^j^ i_3^1»j joju 
dJJi (_5-J-»J ^1 I iS i4_flUajJI 5-taLgJLl I -1 j"'^jj , ^ > " 1 ' I !!*>■ Ijl «l~(~(l nl 1j>xj 



\ 1 1 1 ni 



»-il 1 nil (JJ-SJI 2 n 1 n^ia I Jjlj (__>^aii- (_yill J>L>^I L*JLtlS J^ia. (jjl I j 1 a I a. ra^JI 
i>jL_A jJIL^-i (_ 7 -3l—J (jl '^Jj 2 > LoS 'j i^*ll lju^ £i_L»t [2>-*-i Ld (jlS Laj j -"-^ 

C^dJ 1 " (_ 7 ^-Ii j^-«^LI I ' QJJ^" (JJtj^jj LiLa *ljjJI (jjl j la ' 1 1 (j-* L*Lt S -«yj ^J tjaal 
5^—i Lg- T t-a Ca3c i i^>1 a J ^AJll I JL^J Ljjj_Lb_l (j^lj « 1^_laj_«j ^^ i iill ^j^* > LAjgJ&X 
/«i Ulu I'll^Lvj (_ 7 jJI i_3j|jJaJI Cjl_LflL>- lijjjj Lbc-u^sl (jl Jjlj s^^JuJI (_>^i*J 
jc£!j>JI I "'^ a? ij loC » jl 1 "II (jj ^11 ^'a ^1 a w^MI aj jt^'.j ,Uj , ,.jll j ,^.tl ^"a 

j iii c (jjoLuJI (j^J^SJI (^ /oj (_gJJ! cjl^pJI «Lp-l 2^j^v 2_i itl f_j\c ^liio 

. I Jl>- 2_aL<fc 4 jii 1 nlaj 4 jolr /tjLii (_^o^La-"n nl Jijlj Lo-ia ^jijJLsJ j-«jiJ (_g JJ! 
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^j-L^LaVI jj ,^~, II , *L«JLiVI dUj^j ( _ )J ,jLj_«j»jf 4-a-^i'tl (_£ jJI g-frUI 
^JJI (jiLalll (jV SjLjlSj 2_iolr 2-uuil 4J Cjjl£ tii!j J£ ,2.^,UH ^^[jjll 

/a^jUtjl j_i£jj aQC LLaj ■ ■ ■■y jLi^J J^VI (_,lt* <-2Jl$JI 2ijj<_a (j-uL^-^UI ^Lal 
(jl^Ilal (jl j-& J^-l (j-i*-*J (_y^ J jl>^''Lh? lS^^ . S-iJlst-a JaLaJ J^>- (<s^jL<j<IjJj 
(_jjk Lx-il d 3j j LaJ (_,i^- i— J^pJ Lt-^' 2_oL$JI 4jnUII 5tjQiIu ■'^ i*aJI Ty-g-iXI 
CjL^vLjc-JI Jju VI jJblj3j j i"~('m j<sJ (_ 7 ^-3 i« ( _ 3 -JuJI ij^aj-l «QjJl>- 3j-la-i 

^•jj ■ U ^a jujuc .j Mif «_il i nil jjJUl 2 iii »^La I j**-- (_ 7 ^II 2_oL»JI 2joUII 

/tjLljJI jlj-jl J^Li- (j-« oIjJl>-j /j oUll n J 1 1 1 4jo i»i jLh 1 ! (_j-^- d a i "N all 
( j_o «L*-&Lloj (<sij(JI (JL>- tiJJii (3^Lj joJ .ojLLjI ( _ t 3 I J aj S a. i jojJ (JJJl 4 joUtl 
<jj-j I a-uj Jl .^"Vl jl£ jl JLstiislj Sjj^JI (jS3 aJ J-sVl (ji^. J I iiill j J-l3 
jLS La 4JI ^1 (Jr >j^jh ^_) — 13. dl! j (_,i^. *i-Lij . «LajLlJ A » j j t-i j -^ j*\l (j j j taj 
i_l!l_L& CxJK 4Jf V5J JS~"j jf cGlj^tloj -aJjJI ^ aL$II JjJaoll liitj JSL! 
'"'J 1 Cy-*-" <-3jy-lall I mi nlj.3 Jii£. I g-jjj SjLiVI (j 1 n-sj IJl>- 2_aL& 3>j3 
(j 1 1 Tl r 1 j ' 1 1 djLjLila (J^>- I J_; a (jiLaitl jl J (_yj-tl S^pAII (_,-Aj i<Ji*jJij>JI /sijiJI 

^jj^-j-i ^ n j i n il^-b j ^_LLjJL?e_) *l^ilj1j ^jjS-u ^>->-jijj *"' ' "j"j ' "_$j j> ' Cy* '*^- ) 
(jj_i!l (jl_il c^jlsj L^JI (jjjj^ (_jlj (_ylll 4_L<ii«J! SjjilLa .(jj^jj j cjjISLjjj 

ja_L»JI (jij aLxjJI ijJLui (jLS 4JI V^J j<u3 (jl L^J "-t^SLj (jSj (<s-I j 1S1C jtjLtuJI 
(_yi *jy J~"^J jjH>-LJI 4iii>-l (_gJJI 7y-gJXI (j^-JJ , et"l j'^"j sLjejLIJ /y^ ^iiijtLa 
I gjlg ^j La '"' CxjLS (_yjJI 4_LjiaJI jLi!Ulj jjLfoJI (j-o /ai.jJI (_yl«-3 .jo^jLjiIjJ 

(oJ (&4JL9 i/oJjiJI d *jj j •''"' <-iJL\n jj-i!l (_y3 jl_c£LII tLajji^Lall (_>^jlj oIjjj 

2^j agj.1 2_iSlaJlj S-uL^uiJI JjLJLI ^yut-i 4^>JL« ^ VI tillJuT l>=ta-y 
Ji^ji '"»j ■"■■'- jijLcuJI jj-i!l Lol .t— ijJtJIj (JUjjJI (j^ (a-^jJJ CjjJl^ejI (_ylll 
2JjljJLa 'GLxjusj^j su^-J-iJI (<s-l^. ^'"j La-Lll SjLcl 4JL-vj^j SjLv 2jJl2j «Lj<IjJ 

«_jI 1 nil jj-2JI 2 lii n^La 4j jii-l (_gJJI g^-UI ?~N '^' a . SjoLa 2j_L2j <jhIjLC1iLi 

ljLl-LSLIJ I \l 1" c Ij , ^ U T 1 1 (Jjlstlllj i,^^^^^!! (^jlaji ^^3 ^lIL<»ILa -j 1S1C 

^U-LslIII ^ Ij^Lti jL? g(jUI liili 7-^L»-3 (jj Jj^l i^yjj^jaillj ^y^sLjpl 
jl (j^ii^LJI ,jjJ L*_i^lj jLa lilJjJ . I g-Jj Iji^l-^ (jill 2J3L4II 3jiiTitl 
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(jjJ! SJLlSjJI 4jj^Ljpl JjLm_jjlj 4_uj^5e1II .-.IjU-^tl c^xmJ j-alta iJL>JI 
motion. 4^j>J I ^^ d^ejJI q\ LJ (jLii jJs I j j^ ?■ j I a r-l j"''!'* . oj-A^v J'v luj 
(jl ^^3 i 'I ni I i I -».! JU J-<kj . .- 1 JJ j a II p Ir (^ (j^vjJ! i . . U'a jjfc I j" . j j Uj 
ISLuISLlII /oJL. j_^ j nir «-il i nil tJJ-2-" ■ t^ I giLaa. ^jJI 3j-&LjJI CjLvLaJJI 

(_y^ i". I" (_yjJI 2 j o I «JI diljLso^l (j? (oIjlJ jl <_t.-*.*j Ljl^j a? S I j j^ — g— a 
till j (_3 (2>SLj /<_ (jLa 5 4___j ~ J '■ H ^LxJ—JI r-l j"'«l i _i 1 1 nt __tl_ 2 *-^V _j|^_9 

lLs-i i "j 1 1 j — — — I ,_a 2.^. .Utl 3 iii ir^La (j? (__ <__*_JI (jl_ L«->ji_ i . l»_ (_gl 

'" ,a ' j" ' "' «L<i_il— c '"«■ ^j ftia s '"■*" *_)L— Jl (jj—JI (_3 /c— te1^_u Q^fijLtluJ l^jl— 

(j_a (j_iLj^__ll £j\i J i a aj L<t« ja_.jJI (— 1^. ' J Lulj— j cbt-u— — 1 jlj_ul 3_jjla 

. iJ__1Li L^jJI Ijir^l-^ (_itl ^_L_Ltl (_a i_a^ili.lj (j^j 
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*UU jlfc a ^U» 1 4 



Ul 



J^>. ^4*JI jijLi (jr^ (j^^^ 1 

l_£J-!l (jSLtj iJa-u-ujJI j ir-ull ^yfl tLl»JI 3iiin>LaJI 
(_gjjl jjj^l (_JJl^ _j_<fc »(_, mi II ^_j^ « ' I La a I c (J^j 

jLSLat^yk: j LaaJI lillj ^ (2jjA1LjJI cjLiL£<Gjjo-| 
(ji_ij_HJI /_a jLlSJI «Lx_L*JI (j_a a i j cj j j I j!L>- 

J j I -»-" IL L^JjLlij lS-^j- '"' '" '» jl Lylj 3K<* 11 

^-lLJLv j<u-ul dajj^j La LJLc. 4JL> JjJLlS 4jjjIjJJIj 
4 o i nl (_Jj_La . (JjjJi^JI LLJejju ( _ t 3 2_o La CjIJl»-Li 
3jj_j_1L-JJ ii±j_jJ^>JI (<s_L*_!t 3^Vj_j ^LlLo ' la _■ "j J 
d J "J '" Jj taJLlI (jAjuj <1»-LL> 2uj i4_<SLujjjSL1I 
j j I j!L>- i^j-ij idijjla UJ^j-S (<sl«JI (_,i^. Cxiia i_^\ 
2 U 1 , ,, ,_gf j^ -»-l XII IjUaj til! j£ j < i ill ^.■"j„' 
4-«ia£. (j! Lblj I jSL&j . 4jjji ii aj joitJI «L>-j ^^3 i kSj 
4_La.Lt] I -CLiLoij 4--^L>-Ij 45j__-u 2 ^1 _u . ..Ij ^lLlILv 
Jis Lblj ' L$J -l_-c.^Li.lj (jjl S-.1I i S luS (_-.1l ^ » I U"j 
<S-a-jll (jl Jl_lo (__3 *Ijj-u i4j (_£JJbeJ VllLo -lbi_s__i l-U_s 

>La .2_»_j_3jJ! ^lSJIj 3>U-Vl jl (_--«l-JI jUoVlj 

(_----tl 2 1) " d 1 1 (_--- 2_jiejjLlJI 4"hq ifri Lblj I jl ' ■ ■ -»-'* 

(JJJSJ--) L*_U (jjjjLJI »l It 11 (Ji 4_L4J-sI Jj><2J I j *■!<* 
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uu^aJI folaJI 5jj»IB 

LSLj-oLbjJI /<s_Lc. ojLSLljl (_ya cdi^j (_ylll 3 J-oJI 4j^JLl»JI jl ^iilo (_gjj . <d 

jLlo ji 4jjIjj (JL^o d>^ e-lij-i.jd- 1 >Jy ct^- J-*-^' l^JJI (<sJjlI! j-&j-iJiuJl^JI 
(_g jdl 4jLi^ (^ 7-L0 1". i m'i^jI ^i jSl'q .j r°?it- «_<jiLiI! Q>iiil "^^ (j-** - |f ^ |i " 
ISLloLujJI /oi^. Jls-jI i_gJJ! jji jjLJLv (jl « iSLulSLJi,! /oic» J^v 1869 2 ' • •■ j gla 
.Knimatic «3.jj^>J,l <i£j^>Jlj» aLcu^-VI i taj 2 i •■ 3j-<fcLLi J^>- Ij^sl Lil j^lilj 
jj J la tLj-S-C 1 j_lLlILv . ~»l *l j . u Lj j-Lo 4_j3 jUol i_£JJI <_)LjSLII I jui (jl jj£. 

i,J-j_j-L (j-°j j-i-° (j-^-y^'-i j-^jLJiriJ **-£& iS~^ Notebooks .iijIj^Lil,! i_jLj£ 

(jj_5JI (j_o (^OJI i a i a ' 1 1 ( _ T 3 VI 4 < j La j 4JLJL>u j<uj (<sJ (_£ jJI i_iLi£jl j-<kj 
<jl£ 4J| jji j-p-Vl t_jl^SLII \jJt ^ jia-JI (-<iilj mJJJI jl Jlu -j Mif *_<_uLlJI 
j_lLJL>- JL 1'ilini (jJ-II ^]j JJI-4J K-LaLbjJI plr (^ J*C ifu tl (_)AjU ??JI-«j 
J^Lifuil dJLbJ 4" i uljj ^^3 jJjLj^jJ ^ tola.] (_g jJI ?■ j't I (jij i j^*^ j '^"* (_y3 

. L^jlli J£l MM) II tOLulj^ ^ ^jlJLv 4 AC jLuj (_£ JJ| g-fliXl-J ^JJMI 

( _ 3 -3 I Jaj| ^-lLJLv Ijjljjj/ JL3 l^jl£ (jj^i. I <il olr jl Jju L«-j3 j gla ilj 
ilo-ji Ju3 SjjiLLaJI ojui (jLa L$j>JL»j jji ^IS (_ 7 ^JI (JjI i nil ^j a » j I -" j"-^-ll » a 
(j_o Ij-Lg-J J^ jLi^-II «Lxi«JI liillji J£ Q^SLj jl JLiia-Lj (<si«J! ^yi-jj^ ^1 

j^u Lylj u-tt (j-o . Jl>-Ij L&jjij-a^ 3JjL<ijJi,l (0-AjlSLal ^Ij Jij^-s ^ olr *-jj^ 
i_jjSL!I (^ '-^tjj oLbljj jjjLi^jJ 4_ji (_>i<l-c. i^jJI j ,^.tl ^^a cjLiLjSDI l*1Jj 

jJijLJ^jJ (jl^ L«jj i_gj.il JJ>iII jJ i^U dlli (_,!£. x^ «d^. LxjJlS 3^j ,Utl 
i 'I 1" ,j_o Ij^ji^ (j^ J $'* t ^-'- s JlJ S 1 Jj^ L^J-II L«5 .Ojl£Lal 4_La ^^" - --1 JL3 

.j Mir j-jIjJ! U>2J' oW! 
/<s_l!jj Albert of Saxony. ^j m^ m II ^j-jJI ^Lii_o dllJjl (ju (j^ (jl^ 
Thomas Bradwardine (JjJjIjjIjj (J^Lojjj William of Heytesbury . ^j^ah\jt> 
Vj 2 j"'j Richard Suiseth . <±j j-y-ui jjLiuljjj John Buridan .(jljujj_i qj^j 
Jl -i c I 3_uilj^ ^ I r (<uj^ ' k£Lc Loj_i£.j ./ojk^;LC.j Nicole Oresme -^j-Jjjl 
Nominalist 2 j o m.VI 3_,j,jjJ,| c_iUej-oi ^Li pLuSI ^1 (_yajjej tfLylj «Vjji 
(j^, I a I " -^ a LSLjJKjILj LcaLi. I olr Ij^LSlj Jj I jjj i aj J^ l^jl^ School 
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QjJjlJI? i— j£ i*jQ&jLjuuJI 

LAllie-a dilljl 4-aLJ3l (_g jJI ISLuISLlII /nlr (jL? La jjJLj i«U jia i "ji jj i aj 
(j-u La Cjj_iIiJ «U^L«ILo "-t^ -U f nli n (_y^ . JlJU La_i3 4J (jjj_caL»J,lj j-lLJL>. 

jjjLlI IjjJls- L443 LJ jjJbj 4jUtj| 3j-3>L>. /<ujj I Li j jfc-i 1916 -1905 3_u-u 
gravitational 4-oiL>JI Sl^j <_ojI JJill 4^j^- (j! ^1 >. . ft jj ^ila oLulj . jSLoJI 
jj '^ S II Ijl^oj SjJUl 5j£Li! 4jLjIjj ^^a j_lLl!L>- La-gJjl " L<& acceleration 

j ifu c *_jlj_ll (jj_SJI (jLjj (jjiJjLi (^ ji-l j£Lia tlljJS I 1 frljl " Lajj i^jjl JJI 

cjuLjSJI j-^ j-jijJL>- ^1 jLCaal i_dJ3 cASSJI (jl (jLs joj njl jjjjj (jj->- j-*j 

<Ulc j 1 '■»"■ al (_g jJLa . tLu±aJ (jl JiJjj-i jjol" j-Aj /— Jj 1 uS 1 nil i^-iJ-JI L^iJl (_ 7 i!l 
(jr^ O' ^iJLJJ Ur^l «LSxui (jlll jLCa^l dJJj J£ pL^s <ljf jji jjl j-lLJLv JjlS 
(jl (_jJI i_ui j C u J- i 0' _$■* >o^ I i_H • *JtH^ **^ 3-^** (j '"" '" (j-^yj 't ^^ 
(_, 1 n ij.3 (JjlS (j_o ( _ T ji Lx.il (jl Jjjjj jLCal (_jJI O flj-ial 4 _^IlJ1 d-LiisUjJI 4Ju-LaJI 

(_JI_SJj_iI (j_c J-jj-j V (jil (<ujj "jj '^"j L»£ j^aLa -(^jjjjl 'j -'j 1 j-* j^>-l 
ZLi-mlAJI »l lr /«_& l_L& ' M...II j| i(_ii>J| ^1 1 M...II £y, 3j |r jLCal 

J-J-LxjLj*. (Q_A L_2_L>JI I ' J * J '"■ C *_jlj_J1 (jjJLJI (_^ (jjj I n tJ-Ojl «L»JLJ_LLij1 
IjLji (jl (_£lj LoJ^. IJiJJl»- IjjLJ dJJj (_yJI I ^ I ^>_' (<UJJ (jl Ji-U . j|J_l^3 L*-0 J 

(_y^ jj I j~ Ji^ Ja-j 1 "j II j 1 a » 1 1 jji-lji (^ j jU. (_gjdl -- j b. . 1 1 ^ qUII CjIjjJI 
«LJI Jji jj'a 3-JI LajVI CjIjl^LsJI (^ «QJL?Lo jJa 1 uj? «U^Li. .aU'ii nl Cj^j 

"J ' 'j^ pLp!-(j^jL"iiil jlSlal (_,i^. jjiJL^- joi^. ojj^-l (_gjJI j uajl\ ^j^ Lajj^. 
(- I c J^JJ-J V 5JI 1 nil (jLi (jiiu u>jLtu^j j S, a 1 1 T^jjLJ ^ floajcj Lu^jJ LuLa 
. Jojjj/jJI j LajJI (^ Cjj^li ^ 1 _;■''•' 4jlcui3 (_ji£. CjJl>- j^la JJJ^>- -"!'' jl ualjl 
(jj^JI ^ (J^jjLj (_y3 Ijj /oiaJ lj-i^ij JL^JuJ LiJI jji JL>- <tj| (ji^. x^ljJI (j£LI 
4J (J_4-liSI (_^>- (j_ajJI j_a (_ 7 1^. CjL>-L>tJ (J^j>o 4jj j i na Cxllaa j -"-^ joljJI 
jjLJLv Jj fyic-J "i£ jtjLcuJI (jj-i!l (_y3 JlJoj (j j|j j ta u j I ■ " ' Uj la I lyl^J LaJLlI 

. «Uj_x-id Lt_a j 

^yJI jLCa'i/lj f<uj^ L4J aLs (jilt v2jLj,Ij jJI (jl «Uj2j di!i ^^Lc i_gjij^ (jLy 
(_ylll 3_L«i«JI SjjiJI (jl ^liLo (_gjj jj'^ .<LuLgJ LifcjLp^.1 (j^L«-i V I goJj (_^ajj. 

)«_J>-J_J (_^-A LX-ll J '"-^ X_)Ltuj1 (jj_^j1 (_^ CjJJl>. L^jI (j-L^jji,! j^" JJ ' ^" > 

(jjijIjl^ (_^ '"'j jfc» LxjI SjjiJI l*11j (jfj j 1S1C ^-jIj-II ct>^' C3-" (jj/L-u'iiLj 
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^JLll jJjLflJl Sjij iJjuaAl lL*_«L9 L$_)l j^vjJJu jj . -~»" * LjS Ji Ja_u_u^J1 ) Lajul 
<icj_cJI jl jji I Jui (j-o ^iiS^I . I J^Q joiiJI ;*uiLLaj (jjjjl jJ,l l*11j Juio Cjj^la 

dJ I" I j-sjj Sj-S J-oLc L*jLp£.l (j-o Vjj 3_uJj(JI Sjjii! LS^ji-o ^LaLc-(<ujj 

j-lL^>- jj ' *~>" j_A ^e_ul 1 JlA (_^L£. j^_«^Lj I 'jj ' *~>" jl ^^j_a t^lj I J-^J . 3jj!lI1 
CjLljJjsJI (jimjJ LLa-u 23 SjLcu J) I *" (jJ-rs-ij.} *ljl CjlScjuo ^J-SJi . ntl j2 
(jJ! <t>-L>. (^ ■" J i aJ 4K 7cJjLiiI Lj^j 1 "^" jl ,Jj n^ii n-tt.3 <AJ3j ii"i 1, 1 4jieJjLill 

jLSLaal (jl-(_g^j_a i_$j-j La-i-Lu^c (j nA°i . jjJl>- (j-a -"^j^"^j j laJul 3.}Lcl 

(_^a-La» (_3-^II ptjLlill (jlj LoLx-i LuLco tj^-J f^ J ~^*" (jl jL^Iil i_L-J-2 lill ij 

^^IJ! slj^l Jj- 2 *- j k * Jl cjL^vj i_a^ini-l Lol . L&jj_u La L4J (jSLj j«J L^jJI 

<_2^Lli.l (jLj JJ3 jl 1 LieJjLj 4_Lo ^ii^i (j a 1 "i' a J-jLU I j (jlSLfl r<UJ-i I J a-J Ja 
ajLsjJu 4 iiU"t ( j-o^iiSI iijLsjJI /ULUb (3^*jJ (jlStGl^-ti '"- 1 " Jj^ J tail I CjL^>-j 
3-oL&-(_£J>^a j-la-i ( _ T 3-(<UJJ L$J aLs (_ t j-JI CjL-uljjJI «L«-i3 (JlaJ tjSLJj • ^'"^' 

(_,_!! ij\-uij\ jJI L^Jj-cij (j^lcvLJI /oi^J La jistjii ci^p- (j-a jjjl23 JjsI ( _ T i^. 

' _ ' "J J Lajdl Cjl^pJ Ll1J3j_*_« (1)3^3 jl (_>>-^l pl LQAJ I ■■Vlj ^JjiJujI ^j-* ^j-* 

(JL>J j^^jJI L^aLtuJjl (jSLxJ (_ylll 3 j j uaJ I Lai . (J-l3 (j-° < *J^Lc CjjLS LxjO ^Sl 
»■'»»« 3jj_u3 L^JL9-(_gJ^o l£^ I aS-daj 1 "jtl j Laid! ^^3 j^Atl jLuj /sijiJI 

. L^Jj^v i^ij-I! ^j-3 pLx-^-l (_^o^Lj-"i ml (j-SL-sj V jl^. ^1 (jl^J'i/! S^jjiIoj 

^q_AJL>-U (jl t t^eJ-^^J 1 S- ( Uj , ,.jll j ,^.«ll ^Lb) ^j-a ^_lLuL>- ^i^. Q^JLl L-uJ Lb 

x^usjjs (JIa3 (<UJJ •" fe"^ LaLfljIol (_yjJI 4 jo ital (jSLIj tlLi Mj . jLp£. VI tj^-V 
SjjiJI (jl (jj ' laj (jj jJI jaLtJI (ji-jj^ (JA j-±& ^\ 3j 1 nilu Lai . ^L>- (jiLSJ 

(JLa-i aj-jJI SjljIjjlII 1_L13jjla jjLa j <5ic «_iLcJI jj-ill (^ c^jlsj 4jqUII 

(j_a ! JUk ja_^_j|j (_^ j U '. 1 1 3jLcl LLlLc i_t>-jj j luC «_iljJI jj-aJI (_y3 (oJjJI 



(^ djlr (j^-ajl 1 nil Jti^. I j"jj lajj ^jijJL>. l£Lul£LLa ij\j 4£^LjlII J^>- (<sJL«JI 
(jj_2JI fj& (J^jjj/jJlII (jl (^IjJI IjtJ* i_*jvj^j (_gjj-a i£j-i& -iUji njJI j i<-nll 
LCulSLdl ^ SjjJLa. Ijl^al-ziuj^^lj La^-JjtiJLi Ijlj^is Jl3 l^jL^ j Mir J-jIjJI 
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OjlLjlJI? I— j£ i*jQ&jLjujJI 

( _ 7 l!l 3JjJlj>JI jLSLsVI aJJti jlj ,^U , gjal /<sl*JI (^ I V J 3 • " jL£ I if (—flJlJtJ 
jls impetus-thepry.«<L*-atjJt 3jJl!I» 2 jj la a ^kjju 4j^iaj J_^»- jj^j CLa\£ 
) LajJI 3-J1-4J (_,-3 (jj^nll JoLj/jI ( _ t 3 JljjQJI (j-o »(_, t~i t ^"^' Cuexia I 

cjL*_oL>JI l ^°> 4J3 1 mi 't ^ U , ■■j'^l j^h-!' SjU'u til (j-o (0-c.j-II (_,!«* Jojjj/jJI 
SjLaljJI SjJLlI Sj^JaJ (^ijjJJ mJJ>o jj-^j i'll'i< 5 L^gJLlI j • *<* jUI SoJLLjVI 
^jJlII (j-a-j Mif j-j'j-!' u>2J' ct^ Mjl-LdlJLJT L^j (jj 1 j Si (jji^smi jLj^s ^^i 

(3-^)) ai— ^-11 3_jLii (_3 ^J j 2 « a J^ 6 - 1 (j ' c L^cLi-a (_j^-II Ly^J J^ntla- L^JjJ 
3_LjJ^a (Jf Ji Jljj V jl£ LaJ-t£. «Lu£ mJJJI i_jL£L!I jjfcj iDe MotU .«SL£jj>J! 
2uj IaJLtl dJJj t_)ljj-3 (j^ diSLiiijj oLb ij ( _ 7 i»- Ij-iLi ^1 i_jjii jl La 4-cSLtj . Ij-o 
JjJl>- (j-« l"^ ""'J li^l .juLlljJI j j 1 "**<t I frLp.^1 La j^JJtJ J ii" <_i jLi^s Jj 

LSLlJL£_j_o js-Lc (j .m 1 hLj ^^Jl 4"oIi .J «4_l!lSLjjIj)) ^jLiA ilitjl ^1 j^jj-jj 

.«(jjjijjia- (j-i olr (J^>- CjIj_jL*-o» «ULo /_^ dlli j^la Lo (^l JJI jj ua-5.ll 
mJJjji <1»-jJ3 (_g jJI i_sl>" cr^ J ^ JL ?^' ^-°' iDiscourses on Two New Sciences 
3JSLiJ,l Ja^>» 3^)LuII i-aljia^l J£ *L^jV 3-Lu-uj 4J| ^43 j^eJLtl Ijl* ^^Lc: 

i JLjS"toJI J£<LlLc: jS"jj j af^yta-mjVI jsJjJI ,j£. Latljta LSLLaLbjJI ^ IjJjL^. 

(_p3J_«JJ (_5-lII '_" LtaAll (_pUU /tJLc Ju3 jl£ ^-lLJLv jlj (Jj-SJI (j^-4-l Liil jSj 

lill i it (jl j-J-C. j lu c «_iljj| tJj-SJI (_y3 (jjj 1 iij jJLI 2 iii H^LaJI (Jj^ £yi L4J 
1". MiMiJj JL3 SjyJ^JI LS-uLSIjII (jl jjkj c?- 5 ^ eL3 -J^ a L5 JJ' L J-=eJL5 ji-T l^-vj 
(. I c 4_il_> (Jj_Sj jj>- I ^^Jjuij . iLu±iu ^jijJL>- I j A ,*:,"s I «SjLjJL>-» JlcIj^ cJ^- 
(<s-^J Ljj_JjLij jl VI i(j\ j 1 'ijjJkl tl_«_L«JI 2 Jj 5-lC (_yi^. UjaSO (JA j<si.jJI 
S^SJLdl i^^LJilj 3 JjJoJI JlcIj^JI <— _>i 1 n-»- (_,i^. jj^i D' cA-*- 1 "^ p3~'^ *' 2 ' "J 
jj '^" ' jl Si La LI I ojlj* i_i^vj_*j (jSL«j ^ia . I^Lajl ^jijJLv LajL>.ji ( _ 7 jJI 

sGIjISjjI (jii (JjiiAJI jl jl oJtJl^. (j^a »(_, mi^i CjLj joJ jj* Lx-iLS I Jii3_a ^jijJL*- 

. «U_l3 ^j.a (j-Ljj-ujjJ,! <l fl 1 "N dJI (^l %s>-j^ 
^43 jjaJJI I jui (_,!£. 4^-jia mJJJI (Jj>JI I Jui S-jJjito mJJJ-o ejlj I iU Lol 

S^LbVLi LdJjj 2_£:jLui! (-aljia^l «ljl J^ L^ls j-g-uaxi S^j^j «ua ^Ij <tj| 

( _ 3 _fl_tu_LflJ I i_^jU>JI 4 j ifri (j^j JtJi^cJ (Ja- ^4^ i7c_ilaljj Ja-j 1 uj (Ja- 4Ji ^1 
mJJ^>-I 'Lx>-LJ (j-oj «Ll>-U (JA (O-iJJ 1-4^1 Q-^" t3^' JF^"^! "^-^ '— L>-^ lS 1 -*-" 
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I jjl«* jJ_Ju3 /<sJ (_jjJI 2_<iejjLl!l iJ1iIJl».^U 2ijLx-a 2_io itl (jJaaj (_>>■ 'IJI l£>^ 
j<s_L«JI j^»-jj_a -» Ua i a I La j_& i_£J>j-a liLh? '-'" ^ "» i"itl ' ■ 'I '^» a •f 1 - 1 J- i ^jLasJl 
The medieval . (<Ia-i ■■•^ II j , ^ . II ji 3_tal jdl SjJiJI <bj to Ij) 4"hq m" ^^Lc 
1( _,lr ? (jJ! j^=-»- i-a Ss k Jla 4JI jjfc lojufc Sjjlll SjjJaJ jLioj impetus theory 

jl SjJs ju»u>JI (_a (j-LitJ LSjjej-o *L^>-£JU jjcj>JI •» • ' aJ (_£ JJI (_L*-<i]l (JL3 
(j! J-»_i (_5-Lcl (_yJI «LcLa3jl (jfl j o" i nj (jl I glial i "j' jj*j>JI » xtaj i uj 3jJJ3 
impressed ju;cu>JI I r .-.._. U M ^j]| S^JDI ojjfcj iGaJJs ^^lll ju)l JjjLaj 
2_OjL>JI *ljl I s ! j Mi'q Ljj ui LgiojLiLa i a » i aJJ LcajjJiJ (waSI '"'"' (JIaJ power 

(_^a 3_j_iiL>JI t_JJLlj (jl*. (j-l^.? (jJ| f LjjjVI 5^><-u (j^aLuia .3_,.^.Utl 

lillj JUj Jaj? i nil ^ IJljjJ jjku*JI (_,!£. 2<~jjUt I SjJill (_,!£. i alUtl 2jL$J 

pLajjl «0^>- Jin^ Ju9 jl-^ i ..ji (jlS .(j_ajJ1 JJL>^ f - * *LLd^J-A «LC^j_u jljl^jJJ 

(j^j /<sJ 4JV air propulsion »-lj j II x_3j» 4jj_LaJ <_c».jjij lr I (jJI jjjcjsJI 

d U , lljjj «-3j lil Vl (JJliljLA OL>0| /yfl ijjj^tjj (jl (j^XJ 1 ' H> (jl JJ "^"^ 

jLifui jJl3 /. Iq i u)VI j^ ' "^"11 1 Jul 4_jJjJL*_« aSC Lai . «u jjjjLc.^ jj>. I ^ i n"v 

Hipparxhus. (j^j^jLu-A (j^ J£ J j Z < J Lajjc LdJjj(jjjjj_SL<jjVI ojLiii. LgjJI 
5/-j ,UII SjJiJI 5^ t^\ 5jU ■■■j'^l ?l_54ll j-SJ 2^- la Li j.philopon .^^Lji (j_y>-j 
projectile i iuljulll 4^j^>- 3j^JaJ (ji ^jj-o (^Tj Luk £yt .ijJj^tlll p in->JI ^yl^. 
I j »JI c J LLa iCjj gla La Jjl , Uj , „jtl j ,^.11 ^a ' " 'j 3 k* (3^J («-I motion 
'o "* '.i' q ^ J-^J^^r!^ L^Ij^u /oj iQ^jJ-u^UI (JjjjijJlIIj i(jj <il i mUj i(Jjjx.yl 
j tail I J_i£. (_gl-4jsL«JI 5) tagJl aJJt i_t>-jjiJj . Jju L«_ia ^jAjJLj-j i ( _ t jjJ_lJLuj 

3_j^Jiu (jU-^ji^o (jjj Li^-Jji!l (jSLxj-j-jjjI (jlLilo (j-o 4^j>JI 3^£La ^1 

(jlS ^J Lji i_2jJLSJll p i n->JI 4ij^>J Ij-ujiiij ji 4j^iu (jS3 joJ (_ajl J-iiJ! 4ij-»- 

.^S JJI L_flJLtuj1 aJa i --ji j^ ■ '■■^"1 Ll^jLla 

j lu c L_JLiII u>^' ^^ u^ 1 2jt^l_jJI Sj'iiill (jLi l*1Ij jju (^jj-o jLiil 

3Jl_ijiA (jjiJjU ( _ T 3 (j-UJJji^UI ^_)^»_' «Luljj CjJl^jjj JJ3 j ■~"'- JtjIjJI 4jI JlJJ 

I j _■ i uSj cLfljjjiil (_,! i^->al iiJjj>J,l (jl I jjj i aj (jl (jlSLa i L^jSjj>- j lJijIjl2JI 

impressed « 2 c j ■ La a <iLLai.» i_i gj"j «i 1 1 "t (_,lr I a se I La i a I La ji 3j-oL>- 3 n<n 
dJLLj ^j^al '.".* «_i t( j_ajj| (j_o 3jjL^e_o SjJi, <Lij3Jl!l (_y3 3^uL9 (JiaJ virtue 
(jc (_gi-L^j i_3 j^ (^j-ll /n i n-»JI jl JljJI (jx. 7r 1 1 n M (jl Jjlj Ljj iSi3 LLui 2 aj^aJI 
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OjlLjlJI? i— j£ i*jQ&jLjuuJI 



i£ 3UjU^-« Lr ^ .4j^,L>J| 5^,^11 liJJj I^jim^I i^jJI ^^Lo^l jji^iU 



-j LajJI i <H\ a ,j< j~j,»\l 11 uta-l j *J~^ "ijl " j^ ' laAJlyi (Cp 1323 Sim ^ 
CjLUoI^LcVI jj-a tLLv»- 4-l3 j La i tU <U) LajJI oJl^J ^LaLSJLa Luo^c LlI ' tuieJ 
jla i "j 1 2j^_Laj I^AlLi. (jJ JlII (JS L&Jjjl CjLusIjJjcI (jjkj 'J ' "J ^iH^- 1 J^^ 
La ci 1 a >■ (j-«J * 4_ni_d_» j_j_LlJL>. ^_$_Ljj tj-«J ^>.LLa J '^^ (_^3 4S^j>J1 ^^3 
(_gl i 3j3 2 1 1 <i i n >JI (_, I r 2 c j j La II SjJjJI jl ojui 2 La j La an 1 1 LlI d "j gial 
<_2iLoll p i n->Jl jl JljJI (j-o 3^j^tll,l S-ijjJiJl I j , , ,."<" (_jjj| 2 fl-LaJI ji Sjjill 
jlj self-dissipating . L^jli »ISl*t (jjj ^^ji^Ll} La (jLcj-<-u 2^sj_a 3j^ ^^ L^J 
i_2jJl21I p i n->Jl (_yl^. <— 2JL2JI p i n->Jl I gajiiaj (JjJI S^aJI J^>- Lui LujJl>- jj Jj 

CxJL? impetus .<c2_«_3ljJI Sj_HJI» 2 oK (jL jL2HcVI (j-a LJjJlxj ^^j-a (jLa 

(j-OJ (j^—LJ-LJ^iJ I <_jLjSL!I l-dLv £ya Lj-al Jiir'n J f&jj /<sJ il iciJI jjj 4 I m"i i u a 
.i_3jjjm p i n-»J1 ^1^. ^^aqlaj I S^iLJI ^_uGJ 4_toiiiJ LulujLa jS i in i"in^a p^ Lu 
JLjJL>- jj i nn"t i _^sjjua ( _ T 3 aj (j ii 1, 1 I Jl$j i <j~>-m ua\ (j-a Jjl (jl JJj^J (j^f* O^ 
j! JjlxS . «LlLc (J-uLiLluJIj LufojLa j j i nflj (^c Ij-j^l? i fljlici (_flSI Jl2JI 2^jj>J 
4<_LJ1 JlJI I g^jlc SJljLluJI CjLUal^LcVI <_*^oaj jl- i "j I 2_j^Laj jj| Jjj^j <_>^2j 
(_ 7 -lII JljJI jjjLij (j! Jl*j «Co_^>- (_^ j o"i i m_i i_3jJl2J1,I /n i n-»Jl (jl_i ->-j i aj tfLbij 

«>l£j 3j^» 4j ci^aj dr 1 - 3 - ^"j ' "^1 J^ JljJI l*JL1j (j'i/ ^ji^tA "L>o! i^& «u ci^jia 
2_uiL>JI 3j^j ^I^J! 2_ajLia i_xijuj j! ^1 2^j>J| ^ j o"i i uj «lL>j>o impetus 
quantitative. 2_lo5 2JLj_l^ ^ L*Ui J^ (j! Jjj^j fo^p Jiilj .«>l3jJI Sj^» ^^Lc 

(j^iS-La ^Ijjj^j 2j^Laj tfuj ^j ''''j La I j >■ j La (_ 7 i!l jLSLa'i/l (j^j i_a^Lli.VI Lai 

SjLjLiia Cjl!i» 2JL>- ^jJt «jl3jJI 3j^» (j? i"i ilr I JL3 jji.'i/l I jufc 3j^LaJ jjf ^^3 
,_jjJ3 Li!l_L& (j-S-J (O-I jJ «LJl ^^-Lt-aj a condition of permanet nature. «<L«_j!.j 
^l-L^JLs I J 1**-J (j-a (J-lLSIlIIj j>JL& «)t^jJI Sj^» 2_ajLia ( _ T l^. (J-a-«3 4jI3jLla 
(jij Lai 2 j| j '. V La ^^Jl >n . u -»Jl 2^jj». ^Ir ^ ^_'"j <Hj Lj (JJaj-» 3 J )| 3j^ 
( _ T * T LiLa (JjLa ciJLui (jLS I Lj-(jli ' JJJ.' JJ ' '•*"' Lo-3jLiia r ■ JaAII ^^3 (_Jj^ clILui 
4-ut-LxlaJI (jSLa^l ^sci <lxla L^laLSBJ sIjjjJI (_ji£- «lLl2IlIIj 'LfljjiiJI ai i n-v^l (_y3 

jju aI i n-val i La 2 1 ujj I gjlg i_JJlx!I (ojj «^3jJI 3j^» (jLs i L^jJ! (jS i n" ( _ 7 jJI 

(- I c ai i ii-val ' Laj 2 i " j<uJ Vj .(JL>JI ^-^Ij "^ J ^j mi_i Lo <»>Lla (j-a_)j tiJJj 
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uu^aJI folaJI 5jj»IB 

LlJlj I J i ■ ■*'' <i£j^>JI (j-o «*-3jJI 3jJ3» (_,lr IjJa l d^l j" i "I i _i j i .it j^e-cJI I JJti 

Lai . L^l£L^j| jL3-3_j_iiL>JI J_oLcj tlj-^JI 2_ajLia ^1-SjI <M,1 (_^2JI (j'i/ 

m^j 2 I 1 ( _ > l3jjLLj V I J j Sj a. ( _ T 3 L#JL9-(jl JlJjJJ mJIj Lo^-4jijl o i nil a I i n-val 
(jl Jjjjj (waia. I jj .(^jlajal (_ji^. (— ojl Jl2JIj jLjt*-^! LjJ (_p3jjuj (_^i!l AjLuaJU 

a I, mi-oM <dJI (Jli. LaJ-i^ «Lj1 : Lfc^Lio (j^jjjji^UI L&> (j^j-j ^ la 3j£a ^1 
<dJI Ltj^vjl (jill *.ajJI SjJa (jla i*Lij i^JJI j^till ^^L^ L^j^-j SjjLvtJI 

lilljj ljufc Llojj^I ^yjfc Lo5 aL>VI dUj 4^j^. ^yk: Cub! Jl3 SjIjLlII J-La 

(jJLufc u^LjJ jjl jLpcLi jjL^SJJI jl jLuiil Slils julL diij ux^ jJI SjJa» £$ 

. Ljji^jv ( _ T 3 5jjl o i nil a\ i n-val (_p3jL»3 ojLJaja 3jJ3 
JlxI^.1 Jl3 fOJJ-i (jl (j-4 Lufc (_£-3j-« Ltj^jj ^ylll 3_oL^J1 3ia^.^U,l (jl j_lC. 
LSLj_al_bjJI Jjj^s'^ Oj-ujiij (_yi (jljiJjj-l L$J JLJS (_ylll ««-3jJI 3jJ3» ^J^iaj 
(j-o ( _ t jIiMjj (_yjJI "S^j.Utl SjiJI » ib^Jij jJJ (<UJJ ( " i ii~ U (ols . j_lLJL>- J_t£. 

(j-ij I j 'q j Lj_JojLa j'C i n _i mi tlj-a I j j JUa (_yj-!l 3 ji ta * 1 1 (j-*j L^3l Is - 1 s I* 

/ykj i^alfll Lx-ilj . jLJLv jlSLsl (j-t-ij 3 '-■' "-^Lhi 0' (_5jL5£j joJj QjijSj Lujij 
i^^Lj (_j-3 *_j».j_j L#j? ^Ir ji-<JL>. J_t£. SibJoJI 1£LloL(JjJ! Jjj-a'i/ aj-i i uJJ 
(jl Jujj_i (JLiLoi £?\ j iii tj-aJI j uic *_iljJI (JJ-2JI (_£^Lio CjuLo (_jJI L*j-al 
(_jj| 4_j_oljJI (O-iJJ 3JjL;e-a (jlj (JjJLi3 dJJj Jjlj M?-iJ-« 'j iaj i uJj .«Q^.Lt>-j 
J^l (_, I r 2 a j » i a SJjLa^ C^jl^ ^lLlILvj (jl JiJj^j jl^Lsl (j^J 21 .^11 jL^lal 
lLsj S i " llj (_ijljLSJI 4£j^tj (jLSi«jj (j-CLuLjLiLs (j^jjjfcUi ^iila JiitS .^Jji23 
(jljLjjjj 4j JLs mJJJI JjistlJI (jL> J_jiILfl .free fall al mi-v>U ^>J.I j^»JI 
4jLj^ (_y3 ^jLJLv «U JLS mJ JJI (JjLaill «_o Lj/Lj/I (jjl tajj (j-GjjkUaJI J^>- 
(jl Jljjjj J j I -sj (jLj Jj S II cdJo^j Two New Sciences «(jl juJl^j. (jl ■> Ir » 
j-^>-\ <— iL<S /^ 1 1 jl ^lLlILv (JjJLso «_o LuLui (jjl Lalij V 1 1 j"l' v ^r*"j &l toll 
(_,-a S-ljL-o IjLCal /<ujj jKal Jji^j V Ijtjk J^ .DeMotu .3_£j^>J| ^ <d 

' " 'J 3 "^ 'CbJ^JI (_j3l jJI jj i^aAJl ISLloLljJ (jl ^LiLo a \l ^",j~ K mJJJ-o jjkj 
■ j Mif J-jljJI UJ-^' Ct^ AjUej^sIj (jljijjjj mJJjI (_7k- "^Jj-^li La Jjl 
olj) laj (j J3~ a 'ijr 'J " L^>i Li^-j^JJI 5-aJI i nil SjjLSlI a ) J taj mJJJI Lai 
(j_c (JjiAJLi i fllgiej lLuLS Jojjj/jJI j Ltajul (_y3 3jijLj< CxjLS ( _ 7 jJI ISLloL<jjJI 
i4 m-aj j_lLJL>- LCloLuJ (j£. L>3>Lo.L? (jljjjjj L>J JLs (^ill LCusLbjJI 
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qjJLjJI? ill I r i*jQfl i Lua H 

(j^. L^aMli-l (j_o p-i-j-l\ (ji^-ol-ijji^j L^j JLa ^1 jLCa^l q^ju (j£-tj 
5 ^ j ta 2 " cJL? I^KtfjiSLa? (jl ( _ T i»3 V-Uj, „jll . ,^.ll ^a 1£LloLujJI obslaj 
Sj<L"llU jLCaVl pi dlfc C3 -bu Vj >K , Ja-u^l j i^ull LCwLuju ULu 4JLuaJI 
asJjlI! dili (jl jl >LaKia ISLloLujII Ldc jSJij cJL£ (jljjj^j L4J JL9 ^^lil 

ij-SLx-i 5j lag] I oJufc (JiL^jj lyla i "j »l (&1»JI i— )l i n> (J^. IjijL-u (jLS (_gj-ll _j-<fc 

L^Jjj^sI tj^Si jl (j£xj V 3^JlJI-3- L&i JLa (jjJ! S^^SJLdl jLCaVl jL JJUI 

ojLCat cJL£ Vj }L£ i4j£.L^>.j (jl Jjj^j L#j JL3 (_ylll CjLiLjSLII (_,lr 5) 1 aj 2 a 
^lLlILv Lylj (<s-«-i flJu-i " (jjj-ll jL^Si f-° p. "SJl |»Uj d 2jI Laj a 4ju^la-ij 

L#j (JLa L«ijv (_ojIjl2JI iij^v ^'a jU , ,.ji ."iljj iA;t ^jJLi ,Ja ^ jca-'i 1 aj ^LlLo 

L^ajLa-" 1 nj (jlS I J 1 iLflJ ptjaj>J! (jS-lj i«U^a-3LJLA (j-a (JJjj>.| <icLt>-J (jl Jjj^j 
(_ 7 Hjvj j lo£ x_i1^J1 (jjjjl JlJL« 4j (J-\Jdj L*Ju j jU , ,,jl ^Lj^_uiJ (j-\j_ujl jJI (JS 
(_y3 ^-lLJLv L^J (jla^C (_ylll 3-(SLol£LJi,l Obj taill Lai . j u,r (j-»ol i nil (JJ-2JI 

LSLlJLSLlILi aJLc j^lc (jl^ 4Jf ^Jl jjmi~i V L4JL9 De Motu «2l^>JI)) 4jL£ 

jjs ^jJLl!L>. (jSLj /aia ij Mif J-jIj-!I (j>^" (_j-^ L&jjI^J 1 " «j J la (_ 7 ^JI 3JjJlj>JI 
«3-g.j 1 nil (juljJ9» I jj'a 1 aJLa.j (Jj.JjIj-.jIjj L$j JLs (_yl!l Sj^jjII jLCs^Lj plr 
(JjJbdJLi /<JLc (_,lr j-lLJL>. (jSLj j<sJ dl! j£j (jia 1 "j I JlJi^. aI 1 ii-v^M 4^jl>. (^ 
(j;j j ni'jLa (j_a ,_L^ Ojjia i^JJI-S^j-stJJ J>^<II JjJjelll ^l-d^LaLLiSLII )) 

j<s_Lc (_Lc j_i l_i ILv (j^-J (<sJ di! ji^ .jjiim^l (_y3 Swineshead . J j j mJulj '"j 

Li^ ■>! in-v>Ll Jj^J.1 J^»JI lLsjSiiiIIj (Jul JLaJI 4^j^kJ (_jLLaLbjJI JaisellLj 

Jjl (_Ja 3_J_(JLv L^j JLs ^pJI SjS-usLijjJI .-»l^t\;tla .(jljjj^j U_£> JLa 

^J .'""*! J' ^JJ ' a "'"L^ V J " (Jj^ Lo-jjSLaj V IjjJ (Ja (jlS Lojo^. j_a 2I 

.j M.f j-jIj-II (j>2JI <Ja '"'j jk- (jlll S^<"iU SuSLuKjtl jLCa>U LjKjuI 

ijja f«-C.J-!l t^Lc 4JI JL9 jia- "jJaJ 'L^-J ^£.J (_yJI L*l!i Jju i^Jj-o (_,< i u 

(j'- » .* u '!*•> «~ dul£ I^jj /Ja (jl£ Lojii^. ^lLjJLv L^j JLa (_^i!l dibi la-Ill (jl 

(j I »" (-0 4 '-^1 "^J"J '''''* fjl^JI lj""' Lr^ "J- 5 '^ 1 t — 'J-Q^ ■^y*^" J^ ?=-°^-° 
the self-consuming impressed Lg3l i *L2Jj <j^ dJIg"..") ^^lll 5^j ,U1I 5JUL1 Lg_La 
(j^Slju i-.M<-jtU;l I I jlo (j^s-^jijJLj. jLCal (ju J32JI Uai-JI ^ 4JLa force- 
^l^ ((Jij in^ mil Cjj^JIj (jljjj^j L^j JL9 (_yl!l impetus ««_3jJI 3jJ3» Sj^JaJ 
L^j JLa (Jill jLCa'i/l ^a L^IL*^ os-jj^I Jl3 dJLLl^jlJLv i^jL^JaJ cJL? Vj 
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uu^aJI plfiJI 5jj»IB 

^"j-^ cr* Lff-^J- ^i^iJ ->i^ ylj-JI u>^l cr 3 crS^J-^l (JiA^' l>° l£^ 

Ja-j . ..j tl j ,^. . II CjIjj (j_o I *n i"i (j n'v<") ^-lLJL»- ji^Lai CxjlS (jl 4JI ^LjLS 
<jj| pi i ii U i-gj i nljiill ji^-3l u hSjj clul£ L^JLs 4-i3 CjjL-u (_yill Cibj.la.illj 
4_l3 /OJJ (_gjJI. mpHillm , U , ,.jll 2_ajL2_a (jl_l JjJJj (_jJ-!l Sj'v flJI 3-t^Li.j "^Li 

aLjS (^ lj i nL-ui LLsjji jl LaLk ^LaLc J*C mij V SjjI q . aJI ^1 . n-v^l 4^j>- 
jJil LjJ (jl^ 4jvLi <jjI L4J JLa ^pJI 5^£Li!l 0043 .SjjL-cJI aLu^^I 3£>a. 

jj.^tl Kj^l jjjj 2 UK", ^ 2^tV, Ml LjJLvlj (jl Jjj^j L#j JLJa^^lllimpetus 

'jj* ' ffij o-"^^ ct 3 r ' "^ cj-'I '"'j &" ct-^' j^- 3 ^' o^*.'.' Lj-^ct 3 LalxaS 
ji^j>J,I j-^>JI a! i 'I ~>2l ■ L»j 2 i "j <_ojIjl2JI 4£js>- J^>. ^iiLo (jljuj^j 5^£LoS 
.Kinematic . LLloLLSLJI (Jjjj_lo ji^Lal p^*j diljl^j 
jjLIU. ^jJI jl£LaVI ojufc <-.ln~'i} _jsej (_£? (^Ac tj^jfc 3j_pJ.I 3J1uj2?I (jSLlj 
Ir jl 3_LL J '^| o JL4 Jlo <_,!£, 3->U.VI <jSLol La lila 9 Ljj ^>jtj c_JiSLI1 (_glj 
.^-lLJLv jt^Sl L#J Cjj^Jjj (_ t jJI 4JL^iaJI ( _ 7 i^. *-2j (jl I <»U~ , ,.l Ljjj|^>- (_>iaju 

LltSjJIj ' J7~^l (j-° *^J-i I golg 3_iL>.VI SJjUt^j 3 I'll n^/l oJLjfc J^>- clx^Jlj 
■" J~"* ' '•""' ' "!.' d^~i ' ' J I '- a J jl (*->J^ ^i?-^ 1 - 1 < — '~! 3JjL;e-a (_yi^. e^£jJ*a (_gj-I! 

.j 'if j-j'j-" oj-2-" L3- 3 'jj-^^ 1 dh}^' j^>" j^ 31 -^ ^y^ - j^^ j^ - 

4^-jis (_£ JJI (^IjJI jj* o^ljj i£ JJI (j^Jj idili J£j i-3>«u (jJ>o o' j- 3 ^!- 3 

.^lLlILv 3jVj (j^a (j-U^S (J^a (jjLij/G JJ3 tiuJL>JI ISLloL(JJJI joi^. (jLi ("S-1J.J 
S-jjiaLjpl Jl^IjjJIj jlSLaVI Q^fi; ^AJ\a jfifci J^a> JjJj V jjl i_3>L>JL3 

<_a^L>JI LxJjj j Mif j-jIj-!I u>^" lt 3 USh "j^^ >L«1»-1! ^j'~'; L^j JLS (_ylll 

(j_o 5_a Jl^ "i i ii a (j^Lj /<sJ LflJ-Al I J a. j Ls (_ylll Jl£.IjjJIj jlSLaVI l*JJj (jl jjfc 
tiJLLj (jl j_<k (.J-iJ-o olj (_JJJl-3 ,4_^3 lj_<iLc (_£JJI p-Aj ir^r ^^3 pji p(jlj^ 
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QjJjlJI? i— j£ i*ltt5 l l '" I I 

cjULLjJ!)) 3_iLLa-> c^jLs L^-ilj «Ll>-u (j-o S^IijLiA CjjI£ diLj^iaJiJIj jlSi^al 
(j_o 3_LjLj}^iJI jJa '"ji CjLjiaJ (jj>2 CaajJsI ^^lll superstructures «3_L3jjill 

I J j? j_A-(_JJi^o Jj-oJ L<i^-5^£JljJ,I jl^La'i/l dllll S^iuijJI -ij-oj •L?J J *"' ^rP - ^ 
(_gl (^jSLj jsJj Li^aju - j Jaju <-2j-*J i_L!l jjl jLSLII JLvjJI ^Sj (sis iSjJiji <jjjl£ 
?lj^-Lj (jjSj La 4-jjIiI j-o^I (jl£Ls ija^jL^iuj (jJjj>- VI jl^LaL) joi^. (_ 7 1^. (&4I0 

dSj->J 3JlJJl^>. jLSLal j-jj t-i" ^^-S f^ g " J^ S j r ^^i^-^iiLa oJL<_a^tjj (^^jljj 
3jsjj?t_« 4_lUdljj Cj^LlL>o ^^l ^^^-^-^^-(j-a /«-Cjj1 /-Log- 1 (f"*j • "J ai i n-fc-^l 
I jj j taj («-! (&4JI VI uniformly accelerated motion. ^\ , ."tLi a ij La 1 1 4^j^til 
j^>JI ,Uj^ , ,,tlj (_ijljJLll 4Sjj>J ( _ 7 £LloLijJ (J-lL>o *_o LalaljiJ Jj^LLiVI (j-^ 
. «GL-ulj.J ^^a (jljijj^j I >| /j-s.ll<~ ^Llill tjLLuLj^jiitl jl"j Al LaJI I o it j i Jij^>J.I 
J <i" i n~ I a j 1'* ISLloLljjJI (jJI-jsJLlo^Ijj t^'Aj'j-^L^ ^J-^ 1 - 1 iS '"( -^l>^ 1J ^->Ij 
JlJLs ^IJlJjj-J Lol .jo_L«JI I Jlj* ( _ r ^ J^"J dh'lj J^ i "j' Cju^Iij (j-o L$l,L*-a 

3^j^v J _i I -*j ^^.a I j «. t ^.*. , „l Li^-((«l3jJI Sjja J^v S^SJLdl ojlSLal c^Jl£ 

*— <-ulj J)l La i ,j I c I j y-i'" (jl£Lau j i"i j~- -Sj^l I J^>-II lLsjJS mJlj (—ajljLaJ! 
*_o 4_t£_!j i LSLj-oLcJjJI (_yi J^J^- (Q-L*J I JljlLjJ L-uL-ui dlli Jjlj -" j l <3J {j&3 
(jlojljilll Jl ii-mi ill (^ Jl^ILjcj *sJ^3 . L^JsLLaj Qji f-uiJJ f<s-!j I <j o i< J fO-1 tiUi 

^jl!I 3_lLuj/j^/I Sj'C all tlrvj L^j iJLJs (_ylll ««-3jJI 3j^» Sj^Jqj ^j-u tcj^IjJI 

4ijj>J (_gjj^_Lia Jajji medium <(Ja i ..jll« Lkj^iaj ( _ T lII 3-ojLHJll (jLi (Jj-23 
LSLLaLbjJI (^ 5^£JlJi,l (jl Jjj^j jiial (j-o («-C-J-!l i_ J \^' c ' .4jijl o i nil aI i n-v^/l 

Law of diLcjjjJI Q^JLSi) _i ljr L&j$ 4^j^ti! ^U.mjVI j_. ...^",11 1 ^Jj^ «G| VI 
(_, Ir (^Ijj^Ij^Ijj <diLLu^5 jLci ^JJI (j^JLHI jjfcj jU.mjI ( ^ > c velocities 

. t i^'"i^e-4 x^^J 
jL£LII L*illjl (<S^=-»-l «li^.| (j-o (_g JJI I -U I nil (2>C J»l I n"(J (_f-5j-a 7-lj L-i-ifc (j-a 

(jL^ I i i n-»- V^ i~i i nl S^SJLdl /ojijlSLal J^l i" i nl (jx. j nir j-jIjJI u>2J' lt^ 

SjJij^j 4j^sL>- CjVL>- «L>JL«Ji, Ltj^SLLiI (_yi!l S^jLuJ,! (S^jljLsol (j^_i Ijjla^cj 

JU J J ' "J *y>^ c^*- c^^ ''^J'^" 'J"l r «l-9 I J* 1^ Jjlj (j-o I j i j aaa 

iCjIjlaL>- 3j3Lj/I Ijjli jLlSL!! (jl (— ^ (j »^-S"l$ 'j i jj ' ^*" L«S-5jL>-VI S 4_ujSL!I 
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. Lfcjl£Lai Ij-dici "~ i "j jl L^j I j 3c j taJ (jl V \<j i mJj j3 ^jlr 

general theory of local motion .3_lL>JU 3-£j^eJJ 3_oLc 3j>laj i-dl Jul jj^~ 
(. I c <LaL2 "-2 Jj La-Li I i_dJj (_gl-(jj£jj l_ ( fcj_ < _ u Lj tbt-ulaJI ( _ T i^. I gJLj-tlaJ tjS-s-i 
?t-ilaj i ■■ * cflx^-LJl ^jl-^Jj-a (Jj-iij L<tl-7 r — i L T tt- i ^a . dS < nLtHaj ^ 2 i ■■" rt ££jLl« ^ * t ga > 
jK^VI (_yi^. ■ Uj i uaJI j i^aaJI jji-ljl ^^3 (jj^SLiHI CjLiL£ 4oj nljj J-Lc^Iiju jl 
(_^ ^Lal£jla I plr-ilit-aTi-'*-! I gjl jJ-l j<* I i"-«- 1 J'C 1S1J Lx-« ijJLLiij LlA S^jLuII 
1 <i !->■ JJi LdJj (^SDj i j Mir fjLjJI (j>2JI ^ j $la (_g JJI jsJjJI^ ISLuISLjII 

jj mi 1 1 1 /aJjJI dJJi j gia LoJS .JL>- 4-Jl (_,lr 3_2_<JL». «_Jsl^JI ^ 2 jjj in n-g.3 

^u ...jV| joLlII (J^tA ISLuISLlII u& JjJ^- r«-l^- J*- Vj LcSLxjo r«->j-5 <LiLi i_jjJI 
^jijJLv (jj LjJJjj j iSig «_il_tuJI ijj-i!! *^~ O^* - L^^- (jjtxlol j^aal (jl j_lc 

(- I c SjJiLuJtl » laSjl sLxHj S^pj(jJ,l jl£L32l *-«->- (j-o LcSLfl-i JiJS ulS (JJ^J-IJ 
^U , "j^l *lxl\ (J^t-o (J^=J ^--iJ^J-1' (j-2 La-<j/!jj I JjJLs- I olr I * 1 j j la I j se ' 

/j 2 j 2 *^ ]| (j o ( nJJLI * (_oJ ^_lLjJL>. (3- 3 "" 1 ' "j'L^A^ u^ L^S-Li-A tj-«j ./ojJl^jI 

jJs (j^L; /sJ ^jLJLv L^j JLs (jill jiSLa^l jj (<s-«J .<±<jJij>JI ISLloLujJI aLl) 

j ui£ )«jljJI (jj-i!l (J^"J O^i f -' •^^ s ? f^-? LJ*'-^ 4j1 VI iaJljiJI (j-o I J j I -^ 

(JjiLo 4 oUl (jSLj joJ I uaj I (_ t jj>J,! Ij^jj '^r!^^?^ „'"j-' | -^jJ^>J' ISLloL(jjJI 

.4_llr (j^-fljl I nil Jti^. 
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«Ll>-jJ^j jsIaJI *L<L_u^J_3 (ji I fl-iS Lb Ijj 4joU11 ajjiJ! 
4la^vj Sj-ALlaJI tillS \Ju ilJj ^^3 (_jJ-«i <_*-&! ,Xa l^jjii 
Jlj i n II Lai . I J~ * J la ?J l-^J LlJaLs-l (jylll i Sjl la 1 1 
Q_$£-2 O 1 (j^a-tl (j-° J-* : >4^ U^' 4a.jJaJ i_$aJI 
OJ^lill L^-j-U ^1 jKi&l <-dJj J^ <_3>Lii.)M 
(jjLuJI (jl a| i la <& Lj^jfclli La>Lo.l SjjilJaJ! dill! 
lilj Ij-^jj Jl>- (^J [jji r J p^J^"*- (JjLu /a^-iljl (jiJ 
I J >.j ta (j-j-I! jlSLa^lj oLj^kill yJJ (^jLOJI jl£ 
La_a ^!il I LjJljJL>.j (JjLiiJLi l^tjS LbLu /cLul ^>-jJ_a 
LgJ^Li. <j_a tj-^-aJ 3 I J i " J (j-a J-^-3 ^- 3- V\ m j_A 

3_23^j ,_fl Ltj g i oj 2 iil"-^J,l jlSLa^l cdJj . >\ Uy. , ,.l 
/yJI ^>-^-l (_7~'"*~ 4J J-. 1 ' " L>* (J-^ * t3 'J * Li_i5 lJlIIjj 

SLAJT 

J^v Thomas Kuhn . qj£ <jj,Laj3 3jj laj ^^3 (JjlI 
a I j 1 1 JJLmjJI IJl^J 3-jL^.I 4_L«i«JI Cjljjill (j ii mi 

Liije-J ^_3 *L1>JI i'l i na (j-A- jiVir I I a£-<Gjj la L& 
Sj^Jij LjJ2 tillji (JjSj (jl (JjLflJu jj^a-'i ' n~t fg-^J \j~it 
j_La clljLji JiJS L$j| 3->-J^ (_yJI IJl>- 3-aL&J SIjj-oI 
JaLi-ujI ( _ 3 -3 i_?_>^ <= l^=-^3 (Jl3^ ^J Cji m"i 1 nil (Jjlji 
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.2 j o I » II Sj^jJI 3j_al_l3 (_gl-3j_al_liJI aJJt Jj^c-3 . d"ri i nlgj ^^xl/tJI ^SLill 
31a^- jji Science .*i Ull ^L^ lil <ti! : jj£ J>2j L^jlAj (jj^SLiil i_a^ili.lj 
I g-i j^i-j-J (_,lll tix^tjJI jufcLLaj objJaaJlj xjLs^JIj (3^ L-5^s-J 1 constellation 
jlj-a'i/l /«-ji 3JL»JI oJLji (^ *L1*JI (jla jj^uJI I jut ^ 3_lJj<JI v^jLoJJJLI 

L^Sj (jjiLj)^! I Jlj* (_yJ^. ^«1«J! aJl2H£ .i_i!li (d^jjLj-u ^^3 ><i(jImi'^ ji ,«-£».L>»J 

(j-a ( _ 3 _LajJ! I J I i "I i ■ ■" I., n-ie-l /c^J Lis LcaJ J si oUII '"" ^1 j . ..I Jj-r , n" j_A (<s-L«-!l 

i £ 1 1" jjj'-\' i".t-iLs-i (_yj-JI <— 2jj_LbJI <tLt>- jl cjLsjj<J,I ji *"'\'j* <-qJIj £ Ll>-LJ 

(j^vV j| j^i-T (oJLc a I J i "] ^Ir (j-aj-ll (_y2 (jjjLi-u M^-o La ro-ILc aL^-i "l' a 
ji 4-jj_ta-l JJ J la J i - . U I ^ i (_yjJI ' " ' L j » i a II 4JUi>-j i—Sj^^JaJI (j! L»£ i4_lLc 
(_£j^>-I 4-jj-ta-l LcJ ' " 'J J to 1 (_j-^-!' 3"'L? J (1>^ ' aXxJej ^LLui-a i ^!-a-l£• S^SLs 
1 o friiji t^yCu i in \j (J-G_l>-Lu p"^ * jjjjL-u^M IJUfc (_ t j^. ^JjuI 7-jJ_<^3 d ^'"^ rt 
(j-aj (_gl (_,J9j fQ-L«J 1 J^Ia3 (_yi La J*v i"i J /ngi nl J I I JlJJl»- i-SLl^I (j-o -SJ^eJ jl 
CjLsIjJkJI jI aLaj^Ij - I Laj- j I 4-Lt>- j ■ "*_' (jij jj-JJ (j' 13~'^" 'J itdJi (<u 

(jLLljvLjJI ^LjLi .«GjJlj>JI 4joUtl cjL1!JJi,Ij cjL-uIjjJI ^1 cLuj-uii (_^>1\ 

CjIj'i i nil ( _ T 3 Lai .i_u^£ (JjJSj ^1 joJjlII ^^i-jj^ (jVl^j Vj l~U mi (jLiill Luk 
<* *j* LtaJ I ^j-a ^-*l IjJl^-j ^_LjlJ1 i _ 7 J^jJ_a ^j^* * ^jLb-^j^^ u^^ -1 '-^ O-i-*"^' ' 
^_jvl ^_L*_aj t4_L4S1^j <Gj j i na LlulS ^J LiS A JJ l-^"j /cJjlII ^Jl j TA > 1 1 ^jLCx-i 
CjL ij * <<•> QJ J^lj ' 5j_j_>- ^1 CjI^ iinll i _ T 3 IjijLco ^Lul (j^-jj-* L)L-1 (JJ-^-l 
3j^x-iD /cj-ujJ /cJLjlII 5j j i na (J J 7" ' "" L^_La l_3Jl^J1 ^)IS La 1 jl /^jL?e_ji ^^^ ^>^" 

j\ I jljjl»- i ^j'^~ 2 ^^\t tl 5_< o \ -» 1 1 jLSLa'i/lj tiibi la-lll d*JL? ^J Li^ oj^IaiJ 

/c_LjlI1 5j j i n a Q^jvjJj /c-AjLiH£.Lj f«-^3 . I J^'^ «L2jL_u ^^>-t CjUj-kaJj tc_lLsj 
UJ ^ ^ ' J „' ("i-^'j- 1 ^j lUtl jLSLaalj '""Jj t\'.tl j j jU tjjzj ^jJJLaj j oj^Iajj 
/aJjJI 7"jLj ^^3 LcLoJ j J la ~ (_,-lJI CjUej'i/l ^LjJijLj ^lj_p Sj_u^ CjLijju-o 
(jl jLSLa^lj CiLjj t^ill (j^j' fO-AJjjL^o (^ /^(jjlr Jg i nil (j-a (j-ujli .oj^Iajj 
jjk (j-° J' ' (j\j- i nSjal jLc I d liuSl (_yJ-a-'- ^llLa ^LlILS (JjLcuJ (_,i^- I^jj^cj 
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(j-o <icLt»- <-lilj CjVK i"iV1 aJJb *ljl .1 dJsLlaJI uj'v 5^-3 jj i a3 (j-a Jji 

Lo_lj ]}l pJjLjl TtJjU (j! Jo-a (j_* D^-Gr* ^ ' " u ' N * '" ' "1 * t - ?e - 1 ^l r*V*'l i _ T >-jJ^ 

(j■^^. (j-O pjj cUj^b Ol rt ' *j 1 ■■■ ^ u '^*^j 4_ui£1^J *jj I-"**" J (qJjlII 5j j i na (3^J (^ 
LaJLic 4_cj>- <__>Lj_i-a 1 " 1 j a* I a tfjuk (j-t^vjJJj «lcLai>. ^ji 1 Jufc ^^l ' a t a 1 . jj>. Ij 
«LSjLxJ! j£LaJ I CjIjLu ^^S «j<slc» jjfc La j-u^-i «!jl ' ai 1 "II CjI^j (^^ CjjJiu 
^_3 I j , ,. A 1 CjJl^vj jJa ojLji)) (j\i-jJJ,l <ic.Lt>- ^jl (_L9 jl .«/<sic V»jji Lie 
CjI Jlj&I null «(_, oUII» (_iJjIL>J,l jl (j 1 j 1 1 a 1 1 ji CjLj£UI JjJl^sj sljl Sj_l>- 
Ltc LaLicc LLxi aj I j fl-j '" ajj 1 a] 1 aJI L^j J La ( _ 7 -<-!l Cj I J ?" i L 1 j ^_l<_u Lil'J U 
LSLloLjJlJ L_i3j_»-a jlji^j La j ' 5 ■ 3 « f. Llaj- 1 » jl «<__iLal__>j>-» (_, 1 nj ^jl tjS-Q-i 
cL j l S — 1 La Llj JlJ 1 CjI^ «* mi ji «4_u^"< i n-*^laj1 » » L .a-i S Jl 4j^_kiJ jl ^ilLa aja 1 "jl 
L$J i_\^jL£ (_y-<-II CjL_)JajJI lLUj ____)( («-<-ul LT^jJ- O^*.' i_>"Ly ^'"Ori ^dLh*^' 

'" .__,* ' lj- c ' 4-J-«-l-«JI I j '^\ ,^'~^ ^_3 ,J_2j V ^^j^Lil (J £ Jyt>'~ ajU. 1 " 

4_ujJLc CjL_>Jij L_ul£ (jj^aaL /<il*Jt L-iL^JaJi^ •f^Jr'J' L(JJ Jl>-LJ u^\ 4_ioUII 
j-=tj ^^JLc ijLSLaVl diilj t-xIaLvl ^yllll e-^JaJlj (jLSUIj (jLaJJI i_i iii-fcj 

^JJJ Cjj_tuJ 4_x-i3L>. i—^jM^Ii t (_>.j_aj I }) ' a c i _- r 3 OM *a ^-ij' CjLj>_ki_u1 

4_ujL«JI '""J_; iaJul (jx. (JL2j __j 1 2^j JaJul ojui i_*jvj^j 71-^aj ^^3 . L^J Jii-alj 

aj-tt J "1 a ijL£Lal i~il ^- U ,*:. ji LaLfkji ji cj^ ."~j^- <-^JL£ L4JI 5-SjI i nil 

»l olr Jii-Lj Jl2Jj itljjjij *lj-<-o jj-oL»J,I Lusic (__4c j I Laj (jl (3^-«-i ALSLa-al 
Jii-I 3 :5e - 1 (J<^ ifc^-ixaja (__tC i^jJJ V 4jolr ZjSJu Qj" j '" i~J J I 3__J *a u ^^jJI 
•" j~^- ifcl Laj (a^j^LLLo c-u iiLu Cxju? ij£Ju < ggj •"■" ji djolr 4jj la-Li (J^SjLJI 

L-tii-aj ^ia nJ3^ mJjj Lol(j>JL(k 3 K mi oil jjJl>- Jjlj JL>. 3jI ^Ir ijJLiikj 

j j tal 1 u? L_pl_i 4-il 1 n - *- (_^a i±jjJl^JI ^S-flJI Lj^vjJa (__rll!j «L_u^5U,l '"'I tSgjJ I 
I I a \ r ( _ 7 J& j»_>J-II I J J JLi-LJ (__rlll 3-ujIaJI jukLII jj-<iJ (j' (j^-ftXI (j-« 4JLa 
' a] 1 •■!! ^^3 L^j /n 1 n't (__rlll oLaljL^lj^jlsLj/'^L^i-liLaljji.j j-JaL-ui jj^sL«J,l 
Ojui ^^ (aL(JI (jLa /sic L^JLl (j\Jj2l CjI jii'm pint 1_Q li! Lai . /<^J I J ?" *> a j 
d_i JLi-tj La (J^jjLlj jLCal 3JLt>. ^^Lc ^yibUI ^ (J^lajl Jl3 (J3^i SJL-JI 
Jl>.Ij_i IjJlj>.Lj (jl /oJjti! _j-l>.jJJi,I (__rlc (j' A - , -y -^li 'jJ^Lm I iolr (^ f^jjJI 

(jLJI (jx. (__ricj .j-p-al wjljJL (jjJLi-l ju V fo^_iLa (j^AJLJI (jjjLpJI (j-a 
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j_«_lj A j o 'Ij-^ <LjJ-«-C (_ifc Lx-ipj (<sJj(JI Sjj i n a III jj-JJ V jLpJI I JJt (jl 

• tj^jJI ^IjiaLi 
(jl JljLo (^ *LoLfc 3jj3-(jji J[>2j L»-<jjjJl»- i-dj'C i'iIIj '"'\'j* *^^ tiLti *ljl 
j<J SjjiJI cdJj (jl (j-o (<ii.jJI ( _ T 1^. historiographic revolution 4jL.oIj.jj 7cjjLJI 

(j-aj-tjjjl i ii j rt I » II (j-ii.jJJ.1 Lblj I'm iV 1 ^ LSj i"iJ .^J^l I <j I -»- I j^ (^ J[_p 
LjJ^ii. (jja (j^JjLej 3^£JLlo 4 I'll iii-l jtjjLa. La^j (J5^4Jj (&4jI lj-*ij>j (jl j_lc 
i i I I ~ • 2 J j" i ""' (jl j-J^- (j-°J f> I » II iji-^L- cr^ Cj3Jl>- CjljjJaj - I i a 32 i "| 
CjLal^ji nVI jLjlal (j-a Vji-L3 ./oitil 3_u»^IjjJI <Lu-aL>JI jljjj Sjj^-iiaJL 3J!u n^M 

La (jl^. ^JjuI 7r jj ga I (_^>- fcJLxJI 5^ j i a a (jjl (jj2jLaiJl *LJl«j1 L^jsL^I (_ 7 ^J1 

(jj J ^ j ' (j-tjvjjj,! Lblj-rt Ull 4_lcSI^jJI cLlc^LkJI (_ T jfc ^Jlj^j-a^jJI ^jlr jjfc 

L4J j-i-j-J o^ cH-" 2 j o I < tl jLCaVlj jsjjJI SjLjiala 3^oljj ^1 /s^oLilAl 

dJJi (_jJ3 tfjij^jj joJjJI 3 j i a j i a a. jljjl lill jij Li°j I JJJ^>«J -iJL^o j-t-a£ 
4J3^Lc (J^>- JJJJ (si*it (j-L>-jJJ,l 4 I'll nl JjtJ j<sJ (jjjL^al Ijui (_yi^.J .(jLojJI 

jKaL ojlSLal aJsMc: J^>. Jj e^jLjJI aLl!L >lLIL>. Ljj *U. ^1 jK^Vl 

(_pLc (_g jJI Ojjlog .jj i n_t (jli (_gJJI aL\JI jC Atl jLu A oqjIaJJ «U (jjj-caLiJll 
4j^Loj (j^-J (S^Jjal (_7i^. (J^jJ (j^JJI 4jjjLuji (j£. ^Llo (j^Jsl i n"j ^$3 •'Lj^ 
(j_«ja 3j_<I/Llo 4-lLc. (j^iv^UI jl «U (jJ^a-aLlil JLj-jJI £j£-J i«UULoi »l oUII 
«LjIjJ (_,i^. (jjj i aj jsjjlII (_yi-jj^ lO- 1 l ^-I^ (j^ - '^* a J • • • I JiSL&j «U Ij^pLj 
j^jjLj-a ^^3 p-A,j-juL jl£Lalj 4j£ (jj iiiitj (_£JJ1 -i ifcj '^^ (_y3 «LiL»J! ji^Sl 
aLlJI j S. all jLu (j^. «lial£JLa jJJ-a (^^-"J *— ^'M^ j ^ A 1 1 CjuaLiuJ (j^ (_£jj>-I 
Cjjji^UI (jl JljLoj i^SAjI CjHsLfuJ (jjl / US a JL>.lj t^Lv joiiJI (jl JLuiS . 4i£ 
j '^^ (_y3 (oiaJI SjLjLila 3jj/Ij^ jjk lil Lufc (»L>II j^^Ls ••• I Ji£Laj j^i-T t_*JL>- 
dJJij j^LflJI CjLtal lu t (j_o (_Jjj>.| i_ul^>- «LuljJ L*l!jij 4_l>-L jjja JJl5tA 
3jj_ca (2>i>^-J (J-^^J ^" aLl!I j S. a 1 1 «LoJ (_yl>-l jJI (jLoijVI jL^ial JuLaJJ 
d " _'^*J '^-^j j< All tiJJii 4jL;LiL> (j£. JjJl^JI JjljI (_jJI <iloL\ILa 
j^clII I Jui (_5-l^ («1»JI ?^JjL «LuljJ LliXJ liil 4JI (j^S i£_>J j I U '< 1 1 | jui jjja 

/tSLillj 4jSLuji^i£L! I oLjiIjjJI j^c LaLxj 3 a l~ ^q (jjS" . « «LjiIjjJI /^jLj (jLa 

^Llo .U-^\l '■ .(Jjjj (jja (J|JljJ,I I JJb (_y3 (jjivLJI LjjJI (_>aii- (^<-!l 4jJ_ilii"ill 
j U '. II '"'I J~^J iji'-p Lr^ •^^J C*Jl5 a^LiJI (j-a (<si^. (_gl j>l^J (J^-'j- O' 
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jj ,^.",11 ( j_ a 1 1 U" j U ', 1 1 Cjl^>-j <_j_mJjj jJia . L$3l j 4jt_iilaj| (J^>- L^S^Loi-lj 
jojIjJI (jjtSLuJI ji plj LaJI (jSLJj i£ ( _ r £il\ u^JLi JjiIIjj Jl3j 4jt-ulall J j * » 1 1 
. jiLjjjiil SjLjLjlLij S^jjla LJJlj^jj aLa il ^1 (oiaJI SA^cjlj J-3JJ (_£ j-!l jjfc I j Lu 
4 c j I ■^"11 Sj_ySLi!l i_uil jJ,l jl j ta-Ll I CjL^>-j (j! (_ 7 1^. Lufc JoJ-i jl i_jjajj 
jjfc 3j^£LiII i—^jfc! jdl lTU Jjjjil! (j .hI^ 'J-^jj J^>- (_5-!J «3 jolr » I J* - ;i'^ duLS 
ApJ3 L»J-«-»- C^JL? L$jl jl idJJj jl 4jj/jJlI! aJJt <LAc j_i 1 n~i r- j ' 1 1 ^^ I Laj. 
jLi La . -oJlaJ! cbt-ulaj I *-jj 1 aJ < _* 1 11-fcJ ^ U^M 1 1 i_i_,_4 j J '-""j M llr Ut^j-a 
js>-\ (jjj ^-i- (_j-3 LLai. jl (_Lvu£ (J-ujJ I il L^>*"'-i ^i>^ «LujJua (jrU Jj>ij 
JL«_L! <_. uiLZLa^UI jj'^'H jl lincommensurable (<LiaL£ia}UI) SjlaJJI Jj 

SJlAI i ii 1,1 (jl 7 t — lt s- 1 ^3 jj ,^."11 tijjj ( c>.^aj cULulajj ^IaJI (jjP-J (jl * t^ej L_fl_jSj 

-S_la1«JI Cjljjj-alllj jlSLaVI 3jt_ul3 Juju ^Jua ^1 (jljji^o tj-Cu.ft.ltJl SjjjalJIj 

jl 1 1 jt (jSL«j V Sjjjjtlllj 5jl&i Mill ( ^ > £LIj-(jjiLui'iiLi joJx. <jJLuk ijSj <*-! *lj 

(JjJlj* j_al^3 (_5-Lc «Li3jia 43u_>Jajj (siaJI LxjLij iJSo roJ-sJI «L*_ul3 I JJLso 
Jljju (jlaLpc! i—jLtcj (J-ula (j^j (_y3 »l oUll <lcL<t»- ;»_H-^ J^L^ .^j-Uaj-iiJI 
La (j^j (_y3 «Lxi«JI (Ji-JJ Lajj il «Lj JL>-Lj (_£JJI (oJLsJI jlji-La qC JjlJI ,J£ 
4_»_j_j_LaJ 4jj^aj CUA-1 2 La^a «L_lJejjLj SjjLv jl Luli LuL>- («Jj>JI ^Iji-LO ^1 
^^JoLlIc:^! t-uUJI IjUfc jf t-jj^iJI j Lolaj\ ljufcj . «U (jjJL»-tj (^jJI /oJjJI 
(j! (j-i-«J LxJlj tiLlI j" a /<s_L«JI tl_L> (jl (jrJJtJ V JU. SjI ^jJx. arbitrariness 

j_uC (j_a /oJjJI (jjjjLftj (jl (j^-*J V (jLaj^l (j^a (j^j (_y3 «Lai«JI (j^a Sx.Lt>- 
l_gl ^ ^LaJjJla ^ mij /o±«JI LjLu ^ JiliuJ (_gjJI ^yJaLOc^l t_jUJI I jjk 
(— flJ-tuJI jj£. LjJa^jLJr" i mj jLCal Aju^i Ajus^ VI joJjl!I (jj 2 j Laj 2 liil (jl£ (j^j 
4< <'n \ jl i/aiaJI (^ ( _ T laLpx.VI i_uL>JI (j! (Jjj (_£_>i-l 4-£». jj-a . LjJ (jjj^jjj 
jl f<tl^tj Vj /aiaJI *LLu -" j Laj V i a] i all (j£, i al»JI I jj^" i uj ( _ 7 jJI jLCs^I 
(_gV (jSLaj ^ia .less consequential SJljLs ^Lal jl i3 a^^c /oJjl!I jljLhJ Qi^ 
(jji>-l (_j^a VI i(jaS i^_>J Lai-o^alLa (JjSj jl 4j?jjVi" «Luljj jl ^ olr ti^tJ 
i_i^cj . ujJa>-jJaj (_ 7 ^JI 4ixi hVI (j£, Sjjca^ CjuLvI /a^jjJ jl »l oUII 5x.La>- 
(-211 4_ujLui2| 3ju,l ( _ T ji La '.j>JL^S 4 I^i ill (jc 4jej^3lj SjL>-I jo^JjJ (JJ^J (j' 
(JjSLj ' ^PJ ' c'^' :' & •'"'•* 3jU,l dJJj ^Ij^vl 4£^Lc Laj S jaJL»JI L^la (jjSLb 
(jl ■" uaj (_yJ.II 2 I'll nVI (_ T Jk La 9 (jl in'tVI (^ (j^l i n-»-VI Sj(j-v| (_,lr Lifcjsji 
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L$£.LjI i-j-i^cJ ct^' «Ll»LuI '"«■ ILuIaajl t_j-tb Laj 3jU,l dJJj 4 »j it-> (J^>- 7"J-Lj 
<_LJLL<4, 9 illuiVl lilti i_<-<-uLu (^oJI J>LJI .sL*^ SjLU Sjt.tJa ^jj^a J».V 

^jjJI aj_L*JI ^^a 2 l^ u VI ojui JiiJ, S^ji^t^j S^ejIsIj oLjL>.I JL. 3-jI (_,L 

<Jl)LalJJi,l (_ya 3-ijlj CjLiL-VI l*1Jj J^oj iaJJaUI (jl JljLO^^S I Jijju LLjjJo < - . » Ua 
pji (^ (jij <^» .^»y<j , ,. (jjjJI SjlLaJI I J i "j U (_ylll <L-u!jjJI jufcLaj 2_i o it tl 

oJlj* (_i 4_j_«_Ll!I cjLiIJJ,lj «L-uljjJI /j_alLo (jVj -j-^' J' j*ji*Jl Pjj- o-° 
LI La-SJ 3jjl^J.I i^jLiLvVI l£J I" (j|_a juaj jl>. ^1 3JLl3.jj 3-ajLa ao1*J! 

1 u ji , U ^jjjjL-4-ij a j I * 11 (jj-iLa i _ T 3 (j-* ' ^ ' a Sej 1 1 4 dlaJI (j_AJL) 3 " (S-Ljl 
tlLLj *j La . .. (_yi-C i_J.il (j ii j 1 4_L*Jj •" ^j^ flJ UaLa-iij j&^Jjji^. (_,i^. I_>f^ 

2 j 3»j 1 1 ^Jl^>o (_ylll (_ t j* L#jf (j-o o^j L?' ct^ <ai*JI bl <>>St 3jJi^>J,l CjLjL-VI 
Uj-tb Lj_ilj 4_l>-u (j-° (*J-L>JI (_r& it^se^j) i " 1 1 j La >. I feiL j-j i nl (jl 1-7^=^ (_y-^' 
CjLuIj jJL . «LuL] 4_t>-u (j-a I j"jll »' a J CjLejVI 3j-a3 (jjiLSj LjjjjIo (_y-^- ct-^' 

strenuous 5-j^ m qj 3_2_&j_a <jnVjLe_a (_,_& ^^JjJ,! 1Jug_> <Ll«1»JI JiiLej'^lj 

ji 3.5JU>J.I ' " ' I JJ i^aqj I (<s-J^ij (jl (jL- bkjL^vlj 2.j ,U1I pLiai.1 i_aj^j"i 1 n" 
.p I < II pJj-3 (^ 2 1 a ' a -»" 1 1 <L-utjjJ! TtjkLLa (j_a LtJ 0" 1 n't ( _ T lll CjIjLLVI 
U-.ttj CjLtjVl CJlfT LI La JL. 2-.I (ji^. <U3 cdj£LiU (j^a (jl j_uL 



^ ' 



(_yILll CjljLLaVI 1 f I 1 1 (j-c (Jjjla-1 ^ijjis j 0" 1 n" jl j<uj (ji ujJ (jSLxj djoUII 

t (_jLj>J| (j_c j 1-^ * II j^" a^LuI (_^ ^ Laa L^aJeaJ I «U_u1jjJ1 ^_ALi_a I ^ < !aj dj 

t_uL>JI dlli ab La dj| JlSjII ,j^ (jSLIj • L^lS L4SL9 (JjSLj i^JJI ^ylaLQ^V' 
j^Iaj (J £ J^j^ ^p'j £ ^ e tH j ^ OJ^ D' ct^ 1 ^' (j- ^JLa !.3^>-j^ (_ 7 l3l j"r VI 
(_gjj| f<s_L«J1 jjij-normal science .(_g.>L»JI ^^-aJUiJI Jal ui ill i _ / "°< . ...jsJjlII 
j j ' ^ j (J^. aj-^-i iii j tt- J l (jjjL_ui lO '"(^ ^"' ^JJ r J l>^ f **'* ' ^ (J^^H^- 1 

(_ t jJI CjL»-La_(JI (j_o J-J-J-^ Laj i4 "hjjVij (ji^' U^J-*^ *L*1«JI (jl OjLia 
^Jl p fl I j aj » La-Lul l i'l 1 11 1" (_y^L- SjLjJo (_J3j-o (j-aj (_gi (_y3 /aiaJI LjiiaJ 

(jj-j_>L=-j liJIi ■" j S 1 ■■ 1 i (_^ lj_iLs ^Jj ct-^*- ^*j. .•" ^jj ' '"*"' ij^ pLajJI 

. ^LaVI (_,JI /oJl«JL «_3JlJ Jl^ JJ-al (j-C i_3j_LaJI (jj ' ^ *.'J bM_p-l 1 -ilj uaJI 
normal .«(_£.}L*JI /n U 1 1 » SjLx. q^, «LlL. ?dLaj aJ La (jl JjiJ L?_>i-I SjLjlj 
UJ '^^-'J JJ '^*^ (j "j '^"* (j-2 tLaiaJI (j-u LuLco (jL?(_g JJI jsiaJI jji-science 
. 4jI a-uiajj tbjLo 4jjijLaj0j flLI '>■" ( _ T 3 iSt Jl (_y3 -1 J La I ifuJj -" j" a J p^*" 
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. -* Aj '^"" Jij i uj (_ 7 HJ 1 Cj^JS i ii oil /c_Ajj_x-£aj j JuLij 4jlj_lLij1 (^Jl ^^jjJiaj t t_cujej 

(jLa •" Aj, ia-C fj^ » j miJ (_g jJ! j j ' a » 1 1 (j_a j ua£ |_£| »l olr «_al Jj liLt, Lai 

j_uSL! 4_i (jjjii-Lj (_gJJI (<sJjl!I (_yi Sjji^t^ cjuLvI Ijj^vj c 1 ^- 1 ' ''-"^j- !-^LIi 

(jjS 1 I ^ Aj ij ' -~> J t i i n se t J 'J ^ J ? Ct~*~^ 4j ftU II I >l uaJljl q (JJI i nil (j_a 

/oiaJLi sLJjJI dJLu^j (jL? (jlj iLiia Li£« l £.jL»JI ^qJj«J1 » j-& lil I jut . ^CU-ijlaj 

r3-g-l Lax. I i— )l i ii ->■ (_5-Lc 03-^-i ^* Lht" < *-' £ ' f-^-La^J -1 Aj, ua£ .Sj 1 11 j (_gJJ! 
<_uljj>JI dJJj (jl -5j-^>«J. (0-AjLp^.l (j-o L$Jj-3-j-LaJ 3_aL<fc (JjLtitA j.1 (_fjj>-i <_ulj-3- 
j— a^ll .4_Lc (jj_*-3 1 JlJJ 4j (JjJl>-Lj (_£JJI (<JL«JI 4 < j j t-i in uLJ3 2 (Jjl 1 nl, 1 ji 

-1 j" 1 "j 1 1 ■* (^ ^.LoJLsJI l^lii^t (_jiJI <— ulj^JI lilJj cixJL? Lj «ul jji lil Li& aL^J! 

La Ij-jI&La . aLo^I ^yJI /<si«JI 31aLC *-3.J ^ i£j-& 3_uuil Cili ((^jLjJI /«JL»JJ» 
3_al_<fc CliLcljjIj. 3j£ll^a IjLCaf (_£.iL»JI (&l*ll •" j" 1 "j I 1 * (^ »l oUII ^j ■■ 1 La 
l^jlr aj-Sj ^ylll 2-aLgJI (jiun^l JJ14J SjjJLsJ! CiLcljLiVlj jLCa^l dJJj (j^ 
(j_a £i ol»H «L>-j_La j£ji_»_a jj ' *~«" jl SjSLs (j_a (ftSj . «U (jjS i n a" t (_£ jJl rfiLul 

A i^jj ' -~>" *_a t (j_ul_uJ Jl «U| Jlj*j>J, 4_i^ Lit J tt- J I (j_C (-_3j-LlJI Ij »>*^ jl /q^jI i u3- 

./<uijii£. /oiaJI tLb L^lLc j»j-2j (_ylll Jl£.IjjJI pjx.jj dl! j (ji jLpcLi 2 .j.UII 
(_, Ir ^j La ' _■ ((^jLtJI aIjJI)) JJi U.LU ^LjjIs fJ^J "^ JL=-JI (jl j-lc. 
jO-LJI » I J i '->j flj ^^Jl CL'I ?j il— "II j C-t-^-JI ^ «^ .Ua ,4_Ju^3 l _ J -3 ( _ 7 l3Lp^.l i_uL>- 

^1 Sj-SLj_lJ.I jLSLa'i/lj i^jLeljuVI dJJj j ■■ i La3 (jl (j^-*j V «u^iij ((^^LtJI 
Jl^I i ii II *\ \ < II jLLsl (j_«_u3 1^1-*- (j'— j"^_' SJSLAa LJLp-l Ij Laj jiil'^ . jj'i/l 

(_JjLjaJljj j<s_L»JI dJJii JlX.!jJ3 f_j\r Zjuuajujuai dilj «_o Jk" I J !S Ij ^Jjj^sIj 
ijJLxjfc (jL? Lijj 4j| ^jj diljl^ . I^K (jljLjUJ /jl* Q .^.-~~~t| ^LxJjlII j_i^f 
«(_gjL»JI jsiaJI)) jLLsl (jfl jj; J tiiSEjJI i_L-j-2 < -i i a a (J^jla ^ys- jJjJSj j L^>- 
jl 3 1 _S T /-^ »l oUII (jia i_*jjej Jiilj .3«LoSj 4I4X. sl^i ^c j^=-«J <^J^I Si i"i aj 
Cj^lSLli^^yij ji-ljjr^v ijju j^Iaj^jlJI Cj^I i^iU (jiajtJ^L-v ^ J iSiAjjL^a. 

. jljLjJI j, oUII cu^g-iJI jLLdI (jx. «l»-jL>- jl 3 JLiu j-j^«3 La LJLc 

idi^lS i"iU (_pa-»J (_L-»- (j-C «(_g^ljLll (ol«JI))j LiaAj La lj_ui 4JI jji lil TccisljJI 
*l_b qjj& j La ' 1 1 SjLcl Lta-lj ■* • ' aj ( _ 7 i>- 5Zsl Mill CllVL>JI dJJj jiS^J (jl Laj 

joIjJLj (jl La 4_JI (_jj— 1 I aS-aj . Lfrj-Lc j£ijj ct-'J' 4 1 11 1 iiij «(_gjL»JI jsJjiJI » 
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lj^e_j J^=-y (oli-ll IJljJ ( _ 7 i»- «(_£-5L*-!l jaiaJI » L&lLc "-t^J^J V (_t-^' '"'N i^jlXI 

CjJij>o (_yJkJ (1(3 joUll SjjIlII)) -»-\t U . ^. I (j_jS I flalg Jj I Ll La CjJij>o Lufc .pUII 
. 3 J_J Jlj>- ^^>-i (j n ( ni ^^l «\_Ll*_« dj olr /) u ( tJ /q_A*Vj »l oUtl (J-O-Ll LajL^ 

J J ... A" ( ^c d"l ^^ ,U"j «(_£.}L*J! (SJJlI I » jj*-»J Lojii^. <AJI (Jj-2j ^JS>-\ SjLuLJ 

j_&ljJaJI dJULj A^ljj (jLa 4jjLkJI Cj^LSL.111 ^i\ Ja- jl jjil^liu'l (j>n) 
4jL»-lj-a d"l ^j ,U"j joiaJI ^^3 (j-CcvLJI (_yl^. ><CbcJ ja^3j^>-Ij »l oUII L^jJi^oj 
(_£jj (^>- 3jj3 VI ( _ T ji Loj . p(j olr I $Ac aj-2j (_ 7 j-!I ^^uiil (JiT^J p(j i nnti 
La /<u «(_gjL«JI /sJjlII» I g-jlc (jjj (_jjJI JlcIj^JI <Lp-}L»^5 (^ (JjSJSLluTl; z\ oUll 
J^jLtaiJl (C^-iV^j Q^J^ u i n 1J <jjtl! 3JljJl>- I i n < pi I a \a i eaj * (jl VI ^^-La (Jjj--) 
(j-'! "lS- 5 '-^ (*i^.» (j-° ^ I oJui . aj&j-uz Cjljjj-ajJ I JjJl>- tVj (_£.}L*J! jaLii! 

. « «Ll<uaJ 1 3j^lJI» (jjS \Jt\ o < pi (_ t jjI ^j-& JljJl>- ^i£. 

(_y^ CjJjJl^v (_5-lJI CjLal I'li'sVlj cjI ju u-.tl ( _ > iuu Jull Jjj i » (_ji^. J^>- 

liLoj iCjIjjjJI (j-o pJ-iJI I J^& (j-o L$JI J^<-> aLoVI (_yJI 4_i C^jlSJj joiaJI (jl Ji-lo 

«ujl^a V ciLal liuSla (jjjj-i cjV^Ijl^j (jjjjS-ujjji cjLjjJaj (jjS3 o' o ' "** 

tA 3 " LTV < ^- ! '^ >, - 1 ct^' ^joUtl CjIjjIJI dJJj (_,i^. «LLLol j-±C- (Jji i Mill 4-i-i-mJj 
La 7t_ii3jl (jyl^- J J '^" aJ-tb djoUtl CjljjiJI (jl I JLA Jjlj ' la a. *" i LJLLtJ .jji-lj 

J_Ljt3 V (_J^>-VI joJjlJI (jJ^I-LO IJULS ^Ij 4_UU^_LflJI A^LlJI (jljLjLO (_^ Qi^i 

1^1 J u i ill j (j-ojJI (j^ S^pAI CjjLji Sj^iaj »l oUtl Jljj joSLs .(JL>JI gbtgjlaj L^-lo 
3jj3 jl 3_Jj_!i_l (_|i (jl (jl_LjJI (j^. ^^-Lcj . I j'"* 4 nh-ie-a 3JjJl>- SjjJaJ L^J 
4 1*1 i nVI djLjLiLs JJl^oj «Ll>-Li £yl (jjSLll (jJI SjjJ^v SjJaJ i— xjvj" i n") 4jolr 
i>jL_A (J^ ,{£j^>*] 4_j_>-Lj (j_« d *^ ■ ull (J^v l_A^>-^_Lij (jl »l oUU (Jj^e-i (_ 7 ^J1 
j-ta-Ll I CjL^>-j ( _ t 3 i—S^Lli-lj «L^3jLjlaj (_jiLaJ (j-« Lgj3> Luaj Loj (j-Qjl i^ajJI 
CjIj^ILII 4_uiLo JJlxj ct-'J' CjI <i i nil ( _ t j* SJjJljsJI Cj LjjJajJ I j jLCsVI (J^>- 

.a_t*LiJi 

La J^Li. (j-a-(jj^ J>2^ Li^-^^jiJjiJ I ^SLaJI fjJs J^coJI CjI o i ii (jJI jJajl 
4j«ilr CjIjjj (JjjiJu >> i n->o L^JI Ju>o <Lulxa-jSJI jl ^Lujj^jjJI SjjiJu i_2jjlj 
jl 5_jj)^>JI CjIjLS^LiVI (jl I Jal di!i ^^ Vj . LiJl ^-jJa ^jdl _jitl]| j^Lc 
£j£. djo iti ,J^J AjiiJI (JJ^Lla (j^ (jljLjLO (_gl ( _ T 3 sLulj^JI gijoUtl <"tljjU"tl 
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.j_j_p Jl>- (jJ! ^ UaJLJ I 4ju-uIj <£j $ ~u (jjSijj (J-lJ^I Cr^- JJ^ '- x - a '-*>^ c - 

2^t\;tl jj£i ^jjjj jl 2_io it I JJu V Maxwell Jj^ . u'C a L^j ? Lv (_yl!l CjVjmLa 

(_>iaJU I_JJL>- (j_a ' 1 J^ 4_U3jL*-a ijJLufc LljlSj t(jjUufuj| L^J «L>- (_ylll <Uj I II ill 
'" .L? * ''3 *— J 'J* >*SlVI (jl (j^ JJ-lSu (jl lil I-t^J 0" ' a ' ^ se2i 1 1 J si pUII 

d ^U.tl i~<ljj U'.ll ( j^, djp frj jJ^J V ^^JjJI £y& jai^. j_gl (jl JljLO (_3 iljULjjU! 

4_ljvLj (j-°J <: ^!- :v '-j (1)-° *J J "j («JL*JI J*JjLj (j^ LaLi I fl La » i a t JS i""i (_jjJI 
oIjISojVIj Cibj-Lalll "t»-ljJ La \j-±& 4Jl ^^Lc till j£ JljJ mi"II C-u*J l£/»>1 
joJLc (_ i-iLj La lj_u£La ;j« i a i a -»" 1 1 j »l o It II (J-l3 (j-a (^^>- 4_cisjljLA SjjJijsJI 

(jl Jtj_a ^ I c (J j I u~" jl ,_£j_*Ji3 3JljJl>- Sj^Laj liJLLa (j^Si (jl &L«JL*JI (j-a 

Lj>£j Lt£ lLj-li " ■ (. ,<,! i <it lill jj i4_l3 jjfc (j^a^aaeuj (_£ jJI iS-a-jllj 3-<-uljjJI 
i0jjj-a3 (_y3 (siaJI I fctLc (»J-Sj (jJ-II (j^u-u^U LjJl^o (JSLiIjJ (_gjuil!l I JJt (jl J-Aj 
,s_L*JI» JL£:ljJ3 -SJ^JJ 3-2111 £>^Jj SjJJ^-J' jLCa}U ^Jjdll I jbfc <jLl Ja jl 

3_jiij^JI '"'^jj Lalllj cjLaLiij^VI jj^>~ 4J1 i^jj (jil Ll& (j-a i jlj! i nil «(_£ jL«JI 

2 L^-llj 3-Jj^JJ 4_aL& Cju^LiJ (_yji A^LlJI (j-a <sJLc (_gl (jlji-La (_y3 3JjJlJ>JI 

L^_il ^j-^J. J-i^sL^. J j ir-> -*j L^_i^£ cj-^- ^ip * L4JJ I (j if (JL2j (jl (jSL*j 

SJljJljsJI 4_uljjil! Cju^LajJLs ./<sJj<JI (jj-jl-La (j_a f-J-uj! o'^^'t!- <- :: ^ >, - 1 ^j La '"' 
Jjl-»"llj j LagJlj OJe-Jl SjLcl »l oUtl "-^jL^- (j^ LfcjjJiJ (_yji c_xj>-j"i i aJ tfJUfc 
LSI i ii "tl J-J-^l I j^*~^J (a-AjLSLal i_xjj^3 SjLcl ■" felc (<si><JJ foJL*J1 (jljLjLa (_y3 

, cLu^2jt_a j 
sLuIsLj sLLaLbjiJ p i n"n-(jj$ «U JLa LiSj-l jl jj .^."11 ljufc (jJLc «Lb joIaJI 
5-ilx^g.J . JljJl^v (_L? (_,JI Ijijl 4.1 «-3j3j 4_ul^v 4^L? JjLuj 3_lL>-I J SjJ^JJ 
4-j-La-g i". i inl SJjJl>- '"'Ijj '^■"' »l oUII J^jJSj joJjiJI (jjuji^ <ui-lZ1|| SjLcl 
3_i_iii-C. tj\-i /ojJ (jl L^J (jSLa-i Vj ^1^ i JL»-lj Jiji 3jljJj^3 i". i imI ^ j'a iSl^i ii 
CjLij-go j<s_L«JI (_ 7 i-jJ^ '"'3.' . L)!"OJ^ (J3-SJ LaS-lil ' . ■•»■'•' ^L3 . LfcLajIoj 
(j2 L*JJij «Lj_«_Lc 3jJ-J (^2 Ij^- t^ri-^- 5 (j-°j ' Jl ^' JlJ>,j (<^J2jL5=-« (_y^ *j_uS 
(j_a JLs-lj -ij-3 4-t-L.i.i^a (jja i". 1 inl L^j^lj i«Ll>-Li jj^a «LLaLbj <Ltl i** «Liiaj>JI 
(j^Laj V .4iJu 'Ll>-u (j-a ^LjJj ajJ (j^-J (<uj (jl (jSLa-i V L^j^ij ''Lj-iLi 4 t l>-Li 
j<s_L«JI (jljLjLa (^ j»L& CjJls. (_,JI (jjj-ujljJI j LS ij (jl I jl i^lj-ll ljui i_xjvj^j 
joiaJI (jl JijLa (_y3 JJJ3 (jlII CjI^jJJ,Ij CjI JL>-2 1 4_Lflj (j£. VjJjla (jl£ ^J Lo 
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|L) tallla Jill jLa.^/1 (j-LJ CjLJ3^L»JIj i3_loL(JJ 3-jLiC. I ift Li£ 3_lLu>JL3 ^ i LuaJ 
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(j.il-^J.1 I &jj Laj ^ylll <L<J,L*JI iaLsiJI SJL^o jj^r-o ilui f.\ <>"■■ I Jl>-I * 
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